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“The problem is not the problem. The problem is your attitude about the 
problem” 


— Captain Jack Sparrow 


"We need diversity of thought in the world to face the new challenges." 
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“The soft overcomes the hard; and the weak the strong... 


The infant's bones are weak and its sinews soft, but yet its grasp is firm... 
When things have become strong, they then become old, which may be said 
to be contrary to the Tao. Whatever is contrary to the Tao soon ends.” 


— Tao Te Ching by Laozi 
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Do you wish physicists could develop a natural intuition for higher dimensions 
or the quantum paradoxes? What if | told you there's a special group in the 
population that can? 

What do you think the physical science community could achieve, with the 
same powerful model that was used by the computer science community to 
develop (without any money, managers or employees) the system that runs 
all the supercomputers, most of the web, and probably your phone? 
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Preface to this book — What’s Wrong With Physics (WWWP) 


Allow me to summarize this book for you, first in 3 paragraphs, then in 10 
paragraphs, then in a chapter, and then | hope you'll read the whole book. In 
the beginning of the WWWP book I'm using terminology of a "medical 
mystery" like House M.D. (in the WWWM book I'm using "detective story" 
terms). In this way I'm hoping to "spice up" the twin books a little, so that you 
won't notice that WWWP is about education and WWWM is about 
management. 


WWWP in 3 paragraphs 


Your new patient, Physics, was just rolled into the E.R. with symptoms of total 
multi-system organ failure’. She's suffering from a disease you've never seen 
before. You diagnose the underlying pathogen as a lack of natural intuition 
(for quantum mechanics, higher dimensions) and acute deficiency of fresh 
ideas (lack of diversity). If you don't stabilize her condition fast, you're going to 
lose her on the operating table! 


There's no use consulting the medical manuals. This new kind of malady 
requires an unorthodox cure. In a glimpse of inspiration, you turn to today's 
most powerful software technology: What if the same techniques that made 
Linux (made by a worldwide community of hobbyist volunteers) much better 
than Windows (made by the richest company employing the top experts), can 
be utilized to save physics? You prescribe collaborating with the collective 
mind power of worldwide youth in a model that encourage cooperation and 
not competition! 


But you realize that's not enough. The patient's critical state requires a more 
drastic measure. Left with no other option, you call upon tomorrow's cutting- 
edge software technology and come up with an experimental treatment that is 
physics’ only hope — tapping into the unspoiled perceptions of newborn babies 
with interactive virtual reality simulations of the physics that we can’t feel! 


WWwWP in 10 paragraphs 


Problem | — day care center is too late! 2 


The basic idea of this book can be found ° in a panel discussion held Friday 
(June 1%, 2012) at the fifth annual World Science Festival in New York. Watch 


1 "Supersymmetry and the Crisis in Physics" By Joseph Lykken and Maria Spiropulu 

Scientific American, May 2014 

? This title is a paraphrase on the book "Kindergarten is too late!" by Masaru Ibuka. 

3 A huge THANK YOU goes to a news article called " 'Peekaboo' Reveals Babies Can Understand 
Quantum Mechanics " written by Natalie Wolchover in the news website Live Science in 2012 for 
referencing this forum discussion! 


it on YouTube here: https://www.youtube.com/watch?v=ADiqI3FGb5is or 
search for it here: "Quantum Biology: The Hidden Nature of Nature ". 


There on minute 23 (more precisely on 23:23 ... "23 enigma" anyone? Ha ha), 
Seth Lloyd who is a professor of mechanical engineering and physics at MIT, 
says that at a very young age, the mind is open to understand intuitively the 
strange world of Quantum Mechanics (QM) ! 


According to Lloyd, when babies grow to be 3 months of age, they gain the 
notion of "object permanence" but lose the QM "something can vanish/appear 
in to/out of thin air" ability forever, and a proof to that is they start to enjoy 
playing "Peekaboo " — they know Dad4dy is still there. 


| would like to emphasize that | did NOT copy the idea from Lloyd. | came to 
the same conclusion independently, thinking about what's the most powerful 
computer we could build on Earth theoretically and | came to the monstrous 
idea of wiring together the brains of all the people and using them like a grid‘. 
Then | arrived the conclusion that it would be more powerful to create it out of 
babies, because their brains contain more nerve cells and their arrangement 
is more flexible. 


4 You should really read this comment by Kevin Octacok on this video - the coolest movie ever could 
have been much cooler! 


Top 10 Movies with Bogus Science by WatchMojo.com 
https://www.youtube.com/watch?v=M7U6nW6d9dw 


Dan Kramer 

3 years ago 

The Matrix is the worst. The entire premise is wrong. It would consume more energy to keep the 
humans alive than you could extract from them. Futurama poked fun at it in one episode. 
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Kevin Octacok 

3 years ago 

+Dan Kramer To the credit of the writers (the Cohens) their original idea was actually that the 
people's brains were being used as processors for the machines (like a supercomputer), which in my 
opinion is WAY cooler and has such interesting consequences. l.e. kill all the humans, then the 
machines can't function any more etc... However somebody talked them into saying they were 
batteries because it would be easier for the audience to understand.... WHY DUMB DOWN SUCH A 
GREAT IDEA??? Man, that pisses me off.... 

42 


The Wachowskis (NOT the Cohens!) are the ones who came with this brilliant idea, to my knowledge, 
this idea is not expressed in Ghost in the Shell (which is the original inspiration for The Matrix). 


So my idea was basically the same, | re-invented the wheel because | didn't know that the 
Wachowskis have already invented it. 


From there | started thinking what could babies understand with their superior 
mental flexibility that we adults can't, and | immediately thought of a subject 
that's very close to my heart - higher dimensions (like the fourth dimension, Or 
the fifth dimension if you count time as the fourth), and then | regressed from 
that to other counter intuitive realities like Quantum Mechanics. | will also 
dedicate a chapter to visualizing the fourth dimension. 


Problem II — Physics needs its mother 


As you probably know from all the books like “Men Are from Mars, Women 
Are from Venus” by John Gray °, men and women think a different way. Now 
there’s no question that in general, men are better than women in doing 
mathematics and physics. But there is also no question that they are 
obsessed with their big ego and always fighting and competing to show who is 
best and to master the other side. 


So if we want to hunt a mammoth or conquer the neighboring tribe, then men 
are the better choice. But if we want to run huge complex projects like modern 
science, that require working together in cooperation and not against each 
other; that require taking in lots of details (like the wife can immediately find 
things in the fridge, and the husband can’t find even if it stares him in the face) 
and not just narrowing with tunnel vision on one task; that require admitting 
weakness and elaborating about your difficulties and not playing tough like 
you can do it all by yourself; where it’s most fruitful to share your findings and 
give what you have to others; understanding the power of many different 
(diversity of roots and berries each with their own vitamins etc) and not just 
one that is “best” (protein of the hunted animal); that require emotional 
intelligence, seeing nuances and understanding feelings, because science is 
a human endeavor, people with imagination and creativity, and researchers 
are not robots that you just command; encouraging the delicate flower of 
education and curiosity in every individual and not just of the most promising 
“winners”, all these things require the management of women. 


As an ideal example of what’s possible when mathematics and physics meet 
a woman, we have Emmy Noether who’s not only the mother of modern 
algebra (abstract algebra), but also gave the world the deepest insight in 
physics ever, that symmetry and conservation law are closely connected and 
showed us exactly how. Given that so much of the latest research in physics 
relies on symmetries, it’s fair to say she’s the mother of much of modern 
physics as well. On top of that, she raised the "Noether boys" (her students) 
who became important mathematicians and she gave them from her own 
ideas generously without taking credit. 


> To be honest | actually read another one called "Why Men Don't Listen and Women Can't Read 
Maps" by Allan Pease and Barbara Pease. 


Please note that I’m not talking about the women that we have in managerial 
positions today, because they are simply men disguised as women, thinking 
and acting as men and sometimes worst. I’m talking about real women. Since 
we can’t replace all the men in administrative positions of science with real 
women who manage in this smart way naturally, we need to artificially employ 
the essence of the feminine way. This can be done and has been done very 
successfully as you will see in my second solution. 


Solution | - Synaptic Plasticity 


In old Japan ninjas nurtured the newborn’s “palmar grasp reflex”, otherwise 
this ability degenerates. In the same way infants before “peekaboo” can grasp 
quantum mechanics intuitively® or else lose this ability forever (use it or lose 
it!), We should create virtual reality simulations from the best physics textbook 
in each subject, so they’re accessible to babies (scaled up and slowed down). 
When the baby grows, he or she can become a scientist and apply this 
intuition to equations! 


Solution II - Linus's Law 


Linus’s Law’ says: “If enough people look at the problem, the (next little step 
towards the) solution will be obvious to someone”. This principle was used by 
a huge volunteer’s group to build Linux, the operating system behind most 
internet servers and most smart phones. We should create a worldwide 
extracurricular activity® like “math scouts” for school and “math clubs” for older 
youth along the same “open source” method. These will all work 
collaboratively (not competing!) with each other learning from the best 
textbook in the world in each subject (critical!) which will be transformed into 
series of short video lectures in the local language and will be watched 
individually in a virtual learning environment like Moodle. The important thing 
is not to be deadlocked by “The winner takes it all” like the “Millennium Prize 
Problems”, “Nobel Prize” etc. We need a new algorithm for rewarding every 
contribution ASAP proportionally to its importance and especially those that 
enable others to continue. (today’s stupid algorithm of “reward after years 
he/she who made the last step and crossed the finish line” promotes secrecy 
and hiding your breakthroughs from your “rivals”). 


6 https://www.livescience.com/33973-newborn-babies-quantum-mechanics.html 
7https://en.wikipedia.org/wiki/Linus%27s_Law 
8https://en.wikipedia.org/wiki/Extracurricular_activity 


Chapter 0 — Summary of the book 


Symptom — religionization 


Unlike my WWWM book, here in WWWP it's clear to the public that there is a 
problem. see this beautiful article “Einstein Has Left the Building” by the 
journalist John Horgan in The New York Times. (on the same principle as 
“Elvis has left the building”). the theoretical physicists themselves are also 
aware that there's a problem, see the following books: 


e The Trouble With Physics: The Rise of String Theory, The Fall of a 
Science, and What Comes Next by Lee Smolin 


e Not Even Wrong: The Failure of String Theory and the Search for Unity 
in Physical Law by Peter Woit 


e Lost in Math: How Beauty Leads Physics Astray by Sabine 
Hossenfelder 


If you haven’t read them here's a Summary: Physics lost touch with reality and 
is becoming like a religion: 


e Not asking “problematic” questions 
Ignoring the non-elephant in the room which is non-linear systems 


e Looking for the Holy Grail — the Theory of everything (I read they have 
something similarly pointless in math - Langlands program). 


e Speculations that can’t be tested (The trouble with physics, Not even 
wrong, Lost in Math) Occam's razor vs. Multiverse 


At this point the reader may ask himself — so is this just another book that 
“rides” on a trendy wave? The answer is NO in two respects. (1) | recognize 
the real underlying problem, the above are just symptoms. (2) | bring simple 
SOLUTIONS to cure the real problems. 


Problem | — counterintuitive 


No one understands quantum mechanics, not even Einstein who said: “God 
does not play dice”. Our intuition is fixed at infancy to old physics, we need a 
new intuition for modern physics. Physicists can calculate mathematically, but 
they don't have a "feel" for it. That's because all people are hardwired to 
everyday "Newtonian mechanics" shortly after we are born. So anything else, 
like quantum mechanics or higher dimensions is nonintuitive for us. We can't 
imagine them visually in our minds' eye. Even parts of electricity and 
magnetism are not intuitive (see the great teacher Walter Lewin). 


Problem II — 'Murica 


Yes, | know we talked a lot about America in WWW\M, but in WWWP we will 
discuss other aspects of capitalist society. 


Winner takes all 


Let's go back to Einstein. While Einstein was putting the finishing touches on 
his theory, he was really worried that David Hilbert will beat him to the finish 
line and take the credit (see in Wikipedia: Relativity Priority Dispute’). Imagine 
if Einstein had decided not to share his ideas with Hilbert — most likely we 
wouldn't have General Relativity today! Hilbert encouraged and helped; in 
fact, some people say it should be called "Einstein—Hilbert field equations". 


Because our reward (recognition, money, fame) system is "winner takes all" 
we nearly missed one of humanity's biggest achievements! | think this 
unhealthy form of competition can be seen everywhere in physics. 


Suppose you're a budding physicist choosing your career path. On the one 
hand, there is a big and important question where many have tried and failed, 
and on the other hand there are many small and unimportant questions. The 
capitalistic system of "bang for the buck" means you have to show some 
cheap (which in salaries means fast) "product" even if it's a worthless product. 
That's why we have the best brains working on social smartphone apps 
instead of space exploration, that's why we have cheap products from China 
that are worthless (and the quality products disappear), and that's why we 
don't solve the big problems. 


Anti-Intellectualism 


We can see this everywhere in American thinking: Culture heroes are athletes 
and actors instead of people that use their minds like scientists, who thanks to 
them we're alive; little kids that like science are bullied at school because they 
are "nerds" or "geeks". A girl that likes science is outcasted. Nerds are all the 
same — they all love Star Wars comics and cosplay, they are all socially 
inadept especially with the opposite sex, they are weak and lack coordination, 
they're short and very skinny or very fat, they are very pale, in fact they are 
99% white or East-Asian and so on and so forth. If that's how you portray your 
smart young people (see for example "The Big Bang Theory" successful 
series), is there any wonder that people are ashamed to appear smart? 


Inventions 


° https://en.wikipedia.org/wiki/Relativity_priority_dispute#General_relativity_3 


So back to how America killed science: Most of the patents that are registered 
are just sitting closed in patent offices, and were only registered to prevent 
from the competing company to gain an advantage on your company. 


Profitability 


A cure for cancer is not profitable, that's why no one finds any, and if some 
young researcher would find something it will be concealed in the archives as 
unproven. 

In the same way the Superconducting Super Collider which was cancelled, 
which also caused the cancelling of the UNK proton accelerator in Russia. 
(Wikipedia says the Russians stopped because the Soviet Union collapsed, 
but that doesn't sound like the real reason, because the Soviet Union 
collapsed in 1991, and in 1993 there was lots of work on the accelerator). 
Another example is the space exploration which sounds impractical to the 
masses so it stopped immediately after the Communism stopped being a 
"dangerous" alternative to Capitalism. 


Idiocracy 


Naturally not all people are born the same. Some are smart, some are stupid, 
some are in between. But in the European culture even simple folks admired 
the smarter people, they didn't see them as their equals, they wanted to learn 
another language, to play an instrument, to look smart so they can upgrade 
themselves. Then came the American culture with the false notion that 
everybody is equal and everybody can do anything, which they call "The 
American Dream". By the way this translates as "You can be rich even if you 
were born poor" and largely it's just false. But back to the matter at hand: 


In a culture where intellectualism is punished, and the idiots rise to power (See 
the masterpiece Idiocracy by Mike Judge) where scientists who warn about 
the climate change are scorned and dismissed as "fake news", and the truth 

is bought with money and with how confidently you repeat your lies, that's a 
very bad intellectual climate for physics or indeed any science. Just like 
people are judged by "how much they're worth" in terms of their bank account 
period never mind that they stole the money from the public (in a legal way), 
So does any activity judged by whether it looks cool or entertaining and how 
much money does it get you here and now. 


Short Term 


When an American CEO comes into the company, he fires half of the 
employees without concern that they are left broke and essentially die, and 
out-source the production to China or some cheaper country, without thinking 
for a second what will happen to the workers, and then gives himself huge 
dividends and move on to the next corporation. There is no loyalty to the 
country or the people, no long-term planning and no tomorrow. 

In the same way, when deciding the future of physics, which is done by the 
editors of the leading professional journals like Nature and Science, let's say 


that a layman like me comes up with a genius idea, no one will ever read it. 
Furthermore, even if you have the right title and credentials like "Prof" from 
the lvy League, but your idea happens to be in a field that isn't considered 
"fashionable" or "hot" then good luck getting published. 


Solution |— QM Land 


This solution is basically my now defunct project QM Land. 


So, | feel it's appropriate to use the "intro" presentation | once made for QM 
Land. 


| will elaborate a little about each slide in the presentation. 


QM Land 


new intuition is born 


www.gmland.org 


This was the logo of my now defunct project. The "QM" stands for Quantum 
Mechanics, and the "Land" part is like Disneyland or LEGOLAND or 
Phantasialand, meaning a wonderful theme park for kids and their parents. 


But in my park the audience will be toddlers and the hands-on experience in 

the attractions will contain head mounted display and haptic gloves etc., that 
will allow the babies to explore the magical world of quantum mechanics, and 
allow them to develop a feeling for that miniature world's surprising rules. 


No one understands quantum 
mechanics, not even Einstein... 


who said "God does not play dice" 


Albert Einstein, one of the founding fathers of QM is the best example for 
understanding it mathematically but being frustrated for having no physical 
intuition for it, with his famous quote about QM's probabilistic nature. The 
other frame is the famous thought experiment " Schrédinger's cat " again by 
one of QM's fathers, trying to demonstrate how paradoxical it is to us with a 
cat that is in a half alive and half dead until we watch and then it "decides". 


our intuition is fixed at infancy to 
old classical physics, we need a... 


new intuition for modern physics 


Here is the famous "Double-slit experiment" by Thomas Young, if photons 
pass through two slits they interfere like waves. But even a single photon (a 
particle) interferes — as if it's going through both slits. | will dedicate a chapter 
to making sense of this from a lay person viewpoint, using what Wikipedia 
calls "Hydrodynamic quantum analogs". 


In old Japan, ninjas nurtured the 
newborn's palmar grasp reflex... 


otherwise this ability degenerates 


Here we get to the meeting point between nature and nurture. In the T.V. 
movie "The Last Ninja" from 1983, which | personally consider the best martial 
arts movie that | have ever seen (and believe me | have seen a lot!). Lately it 
came out as a DVD and | recommend it heartily. Here are two short scenes 
from this awesome movie: 


[ Flashback from the last ninja's childhood. He's out with his father (The 
master ninja) on the house porch. The kid is hanging in midair (hands in 
supination), holding on to the roof beam. His father is sitting and reading on 
the rocking chair J. 


- Do your arms hurt? 

- How long have | been doing this? 

- You started in your crib, now you are thirteen. 
- | mean... How many hours? 

- Almost two. 

- Well, when can | come down? 

- [smiles ] When | stop shaving my head. 

- Stay up there. 

- Why? 


- Because if you'll come down, I'll beat you with a stick. 


- [ chuckles ] | always have to do this. 


- So busy, So curious. Hang there, Be Quiet. We'll talk more when you are 
twenty. 


- I'm hungry. 


- Stop jabbering. I'll feed you, in an hour. 


[| Another flashback from years later. The last ninja has grown up and is about 
twenty. He's out with his father (the master ninja) by the sea. The young man 
is hanging in midair (hands in pronation), holding on to a tight rope tied 
between two rocks. His father is sitting and reading on the rocky shore ] 


- | want to come down. 

- Your arms hurt? 

- [ swinging ] no, I'm bored. 

- Stay up there. 

- Why? 

- Because if you'll come down, I'll beat you with a stick. 
- I'm hungry. 

- Come down in two hours. 

- What are you going to do? 

- Watching you makes me tired [ taking a nap J. 


[ the young ninja keeps hanging J. 


This sounds farfetched but it's actually true in real life! Most of us can't hang 
on to something (like a chin-ups bar, etc) much longer than one minute. Apes 
on the other hand, can hold on to a branch for a very long time with no effort, 
because the structure of their hand is different than ours. 


But a new born baby CAN do it! Babies can hold on and carry their weight 
almost right after they are born. Of course, it's an evolutionary trait from the 
early days of humans when we were living on trees etc. and the baby hang on 
to his mother's long hair etc. 


In this way, you can retain this ape-like ability in humans. The ninjas knew this 
and nurtured this natural ability to longer and longer periods, and so they were 
able to keep this ability alive and kicking when the baby grew up to be an 
adult Ninja! 


In the same way, infants before 
peekaboo can grasp QM intuitively 


or else lose this ability forever 


Now from the allegory to the moral of the story: 


We already talked about Seth Lloyd and Peekaboo, in the context of Quantum 
Mechanics. This context is a new thing, but long before this context, in the 
1920s, the Swiss psychologist Jean Piaget discovered that babies understand 
object permanence (understand that something can't just disappear), when 
they are around 8 months of age (Lloyd says 3 months). 


In an article in the journal Science called "Extensive migration of young 
neurons into the infant human frontal lobe"'®, which is quoted in the magazine 
New Scientist, called "How brain cells move through newborn babies’ 
brains"'', you can find the explanation for this. 


It turns out that from birth until 5 months of age, lots of neurons (nerve cells) 
migrate into the frontal lobes of the brain, which are responsible for higher 
thought processes. These cells “turn down” the activity of other neurons. 


The frontal lobe plays a large role in voluntary movement. It houses the 
primary motor cortex which regulates activities like walking. The function of 
the frontal lobe involves the ability to project future consequences resulting 
from current actions. (It also has other functions, less relevant for us). 


http://science.sciencemag.org/content/354/6308/aaf7073 10 

DOI: 10.1126/science.aaf7073 
https://www.newscientist.com/article/2108356-how-brain-cells-move-through-newborn-babies- 11 
/brains 


So, this is a biological explanation (neurons shutting down) why we lose the 
potential ability to understand QM. Personally, | also suspect that the same 
holds true for visualizing higher dimensions and maybe even for 
understanding intuitively non-linear processes (like the exponential function) — 
That's why people don't understand climate change etc. 


On the subject of higher dimensions, | refer you to a book called "The 
Scientist in the Crib: What Early Learning Tells Us About the Mind" by Alison 
Gopnik, Andrew Meltzoff, and Patricia Kuhl, that describes how babies focus 
very much on the edges of a shape (that's why they take great interest in 
stripes and in "bull's eye"). Their mind works like an artificial intelligence 
computer that is trying to understand the object in front of him. 


It's the same for us grown-ups if we look at Tesseract (four-dimensional 
"cube") in Wikipedia and watch the wonderful animation there by Jason Hise 
(https://en.wikipedia.org/wiki/User:JasonHise), we will be baffled as to where 
the shapes begin and end, what's inside and what's outside, and so on. | think 
if we show this kind of things to babies "before peekaboo", they (unlike us) 
can eventually make sense Of it. 


The term "tesseract" was coined by the British mathematician Charles 
Howard Hinton a visionary (double meaning pun intended!) who dedicated his 
life to devising creative ways for us adults to peek into the fourth dimension. 
Hinton lived in the second half of the 19'" century, and we will dedicate a 
chapter to his achievements in seeing what can't be seen (by adults). 


By the way, | have a small theory within a theory here: Maybe people who 
have profound understanding of dimensions such as Bernhard Riemann (one 
of a handful of greatest mathematicians of all time) who was the first to 
suggest using dimensions higher than merely three or four in order to 
describe physical reality. In his "doctorate" lecture, which is the most famous 
mathematical lecture in history, Riemann set the stage for Albert Einstein's 
general theory of relativity. 


Anyway, Bernhard Riemann ever since his early childhood was shy and 
suffering from numerous nervous breakdowns. Unfortunately, biographers 
don't attribute much importance to toddlers, so we don't know what Riemann 
was like as a baby. But suppose Riemann suffered nerve problems from birth: 
Could it be that his "turn off" migrating neurons were stopped (because of his 
problem) as a baby which allowed his mind to grasp dimensions so well? 


We create graphical simulations 
for higher physics textbooks... 


so they're accessible to babies 


Back to our main subject. Is that the best that we can do — pretty animations? 
No! What we should program are interactive virtual reality simulations for 
small (baby sized) headset and haptic gloves, that will allow the baby to move 
and experiment naturally and develop his or her intuition for these wonderful 
worlds that escape us adults. 


In the 4-D department, I'm glad to say | was already beaten to it (one less "it 
can't be done" question to fight), you can see here (the lines that say: 
stereoscopic view - YES). 


https://en.wikipedia.org/wiki/List_of four-dimensional games 


As you can see there are different systems to show 4-D : parallel projection, 
perspective projection, 3D section. On top of this you can add changes in 
color, or temperature, or fogginess ("focus"), or any other attribute to indicate 
another dimension like 4-D "depth". 


One of them that comes close to ideal in concept is "4D Toys" by Marc Ten 
Bosch, which let's the user play with toy blocks (toy building bricks) which are 
four dimensional shapes, move a cross section to see where they went, etc. 


You can watch a demonstration here: "4D Toys - 2 Minute Review - HTC 
Vive" by "Ben Plays VR" 


https ://www.youtube.com/watch?v=uBEu-QTpBuc 


or an explanation here: "4D Toys: a box of four-dimensional toys, and how 
objects bounce and roll in 4D" by "Miegakure" 


https://www.youtube.com/watch?v=0t4aKJuKPOQ 


What about Quantum Mechanics? | can hear you ask. Well, the closest things 
| could find to my plan are the book "Interactive Quantum Mechanics" a book 
by Siegmund Brandt, Hans Dieter Dahmen, Tilo Stroh, that was published by 
Springer. (It's a follow up to their book "The Picture Book of Quantum 
Mechanics"). The most relevant part for us is the computer program called 
InterQuanta which can be downloaded for free from Springer's website here: 


http://extras.springer.com/2011/978-1-4419-7423-5 


This allows you to see and move forward and backward through time what 
happens to the tiny particles/waves! So, what | imagine needs to be done is 
taking this and turning it into Virtual Reality (VR) immersive experience. 


| think the best way to do this is to use Wolfram Mathematica. 


If you don't know about it, check out the Wolfram Demonstrations website: 


https://demonstrations.wolfram.com/ 


Where you can navigate to Physical Sciences>Physics> Quantum 
Physics> Quantum Mechanics and play interactively with graphical applets 
demonstrations (after installing the free Computable Document Format (CDF) 
player. 


| usually don't like to rely on future technology when describing an available 
solution, but when you read in their forum this post by Romano Domenico 
from the University of New South Wales: 


[WSS18] Augmented & Virtual Reality implementation in Wolfram Language 


https://community.wolfram.com/groups/-/m/t/1379131 


and especially their response at the bottom line (giving him the "staff pick"), | 
think we can pretty much guarantee this feature is coming to Mathematica. 


Mathworks the makers of Matlab already has "Virtual World" objects. 


By the way, Jaron Lanier the father of Virtual Reality (although Ivan 
Sutherland, the father of computer graphics, made the first VR system — "The 
Sword of Damocles" — in 1968!), gave a lecture about using VR for doing 
mathematics. You can watch it here: 


https://www.perimeterinstitute.ca/videos/virtual-and-mixed-reality-and-future- 
mathematical-practice 


Funny anecdote that Jaron tells on minute 35:12 of this lecture: 


"back when | was in my 20's, my friends and | at the time, we couldn't imagine 
a distant future when we will have our own children. That seemed like such an 
incredibly weird and remote idea that wasn't possible. But we made a pact, 
that if we did have our own children, we'll put them as babies in VR goggles 
and switch them on to bigger ones in their sleep, and raise them in a four- 
dimensional world, where they'll develop four-dimensional intuition. And of 


course, when my daughter was born, over nine years ago, and | tried to 
imagine explaining this promise to my wife. And | thought — maybe... this was 
a promise | could break. And my other friends haven't done this either of 
course. It will be quite a project. But | told my daughter about it, and she was 
like incensed that | hadn't done it. | could have grown up in four dimensions 
and | didn't get to?!?! And she said well it's not too late, you should make me 
any possible four-dimensional thing that you can. So, by YOU make it, this 
means get a graduate student to make it. We all know what that means. And 
so | got Andre to make that hypercube that she was playing with. And the 
thing about playing with a hypercube in mixed reality, is that you really can 
develop intuition for it. Not instantly, but after a while playing with it..." 


How cool is that? That's exactly my project, except of course | don't want to 
force or deceit anybody. Just like kids in my generation played "Pac-Man" and 
knew how to make the difference between the 3-D reality and the 2-D 
computer world, so will babies in the future know how to make the difference 
between the 3-D reality and the 4-D computer world. 


Later in that lecture on minute 41:43 he even mentions quantum stuff! 


"To answer the question that | misheard you say with ‘linear algebra’, I'm 
really interested in, you know Microsoft is putting ??? into this thing called 
Minecraft, which is kind of virtual LEGO world, that kids like for making ??? 
and | keep on imagining these blocks being matrices, and being able to do 
matrix operations with the blocks, to maybe teach kids Quantum 
Information...". 


when the baby grows, he or she 


can become a scientist and... 


ee : 
Gl: 


apply this intuition to equations! 


OK so here are pictures of the amazing Countess Ada Lovelace, who was the 
first person ever to program a computer (before the first computer was even 
built). She was the daughter of the poet Lord Byron who abandoned her and 
her mother one month after Ada was born. Ada's mother wanted to keep her 
from following in her father's footsteps, so she was tutored in mathematics 
science and logic from an early age. 


Some of her teachers were very famous like Mary Somerville (The Queen of 
Science of her time), and Augustus De Morgan (inventor of Mathematical 
Induction). By the way, speaking of nerve problems in childhood: She was 
often ill, beginning in early childhood. At the age of eight, she experienced 
headaches that obscured her vision. 


Ada's mother clearly had the financial means to buy her the very best 
education. But now back to our subject: 


What if we can't afford to buy our newborn babies a top end Virtual Reality 
(VR) headset like "Oculus Rift"? 


First of all, we should strive to. When my grandmother was a child, she was 
taught French because it was the fashionable thing to do. | envision a society 
where the comparative advantage is the ability to understand science and 
mathematics better, given by loving parents starting in infancy, through fun 
and exciting 4-D games. Just as yesterday employers preferred to hire a 
francophone for the new job, so tomorrow they'll choose the Hintonian (1 made 
up an adjective in honor of Charles Howard Hinton!) — the young man or 


woman who can see (both visualize and understand) quantum mechanics, 
space-time, strings, etc. 


Note that although many of the older programs in the list use red-cyan paper 
anaglyph 3-D glasses (the kind that was included in magazines) we cannot 
rely on such a cheap technology, because we want it to be immersive — the 
baby turns his/her head, and they see the expected change in VR. Even if we 
cover the walls, floor and ceiling with screens, it's not good enough. How can 
the baby rotate a hypercube he/she is holding in his/her hands? 


So, second of all, if you can't afford a high-quality Virtual reality (VR) 
equipment, the solution might be something like Google Cardboard — which 
turns your smartphone into a wearable and responsive VR glasses. For 
example, | have "Knox Next" from "Knox Labs", which is a headset made of 
cardboard into which you strap your phone. | will dedicate a chapter to VR in 
general and Google Cardboard in particular. 


Come experiment it yourselves... 


because understanding is fun! 


In the next page are the last two slides of the original video trailer, not 
necessary for this book, but just for the sake of completeness. 


Strulovitz 


The alternative guide to 
science and technology 


www.strulovitz.org 


Solution Il — Ramanujan 2 


This solution is basically my now defunct project Ramanujan2. 


So, | feel it's appropriate to use the "intro" presentation | once made for 
Ramanujan2. 


| will elaborate a little about each slide in the presentation. 


Ramanujan 2 


million dollar questions 


www.ramanujan2.org 


This was the logo of my now defunct project. If you don't know who 
Ramanujan was, | suggest you read the wonderful book "The Man Who Knew 
Infinity: A Life of the Genius Ramanujan" by Robert Kanigel. If you prefer to 
watch a movie and only watch one, do yourself a favor and watch 
"Ramanujan" 2014 film, and not "The Man Who Knew Infinity" 2015 film, 
because the former is so much better! 


This book will contain one whole chapter about Ramanujan, but | want to 
stress an important point straight away — this book's idea is NOT how to find a 
new genius like Ramanujan to solve a problem by himself in a big leap. 
Instead, this book's idea is to combine many average people so that together 
they can gradually solve the problem in many little steps. 


Another unusual point that | intend to include in the Ramanujan chapter is 
effect of ethnical culture in terms of both genetics and tradition on the 
mathematical ability, so this chapter will be a little racist — in a good way. 


The millennium prize problems are 
seven problems in mathematics... 


each witha US $1,000,000 prize! 


This generous motivation that the Clay Institute offered is a doubled edge 
sword. On the one hand of course, it gave the problem huge publicity and 
recognition in their importance. In a world obsessed with money it gives an 
"excuse" for people to think about things besides everyday trivialities. 


On the other hand, by giving the money and the fame only to the person who 
made the last step in the proof/disproof, it deters people from collaborating 
and sharing what they know, because they have a (usually false) hope that 
they can solve it all by themselves and be the winner that takes it all. 


| will dedicate a whole chapter to how the prize and credit system should be 
reformed to bypass this difficulty. 


Professors in their ivory towers 
can't solve the problems because... 


some new ideas are here needed! 


The idea here is that the mathematicians that graduated from the canonical 
universities with the standard textbooks all have the same background. 
Hence, they are thinking in a similar way and have a hard time being original. 


Furthermore, they worry about their positions and occupational stability and 
do not even dare to venture into risky waters of hard problems like these, 
where many greater mathematicians failed in the past! 


The new answers must therefore come from a new generation with new ideas 
and unconventional education or at least a very diversified education. 


BTW in the picture is the wonderful Paul Erd6s whom you can watch a 
documentary about called "N is a number", and also there's a book "The man 
who loved only numbers" '*. The boy in the picture above is Terence Tao, 
who is now probably the best mathematician in the world! 


In the chapter about leveraging diversity (after Scott Page's lecture), I'll 
discuss how we can encourage different ways of thinking. 


https://www.youtube.com/watch ?v=9634A0iBw7w 12 


The solution is Linus's Law: If 
enough people work ona problem... 


the fix will be obvious to someone 


This slide shows Linus Pauling the father of Linux, the most important open 
source project in the world — driving most of our internet servers and cell 
phones! 


The gnu (Wildebeest) is the symbol of the GNU project and the penguin is the 
symbol of Linux. 


Their philosophy which is described in the nice book "The Cathedral and the 
bazaar", is this: In software development, you can either employ a few 
wizards of code writing code that only they get to see, like Microsoft's 
Windows; OR "employ" a huge community of volunteers and that way get lots 
of eyes on every line of code, so there's a much greater chance that someone 
will catch a nasty bug and someone (maybe someone else or several people 
incrementally) will be able to fix it. So, the end result is that Linux (the bazaar 
where anybody can contribute) is much better than Windows (the cathedral)! 


Basically, that's the core of my book, applying open source ideas to a field 
which was up until now reserved to experts — higher mathematics. 


Now the obvious question that comes to mind is where can we find a 
community that is up to this? We have already seen that the one problem that 
was solved, Poincaré conjecture, was solved by the awesome Grigori 
Perelman. I'm sure you heard about him and his admirable modesty. 
Perelman is in part "a product" of "Saint Petersburg Lyceum 239" that is 
considered the best school in Russia, and (continued on the next page) 


This open source method powers 
most of the infrastructure for... 


the internet (and smart phones) 


(continued from previous page) 


It's after school math club — you can read about it further in his biography 
"Perfect Rigor: A Genius and the Mathematical Breakthrough of the Century” 
by Masha Gessen. The problem with a math club is that it leaves out most of 
the population, because they're not smart enough. It also gets a social stigma, 
for example "only for boys" which discourages half of the potential population. 


The solution to this is what | called in my previous book "The Strulovitz 
System", meaning in this context taking the best textbooks in the world and 
breaking them down into short video lectures that are more digestible, while 
weaving the material into subjects that are more interesting for the students, 
such as computer graphics (most of the kids already like computer games) 
etc. 


So, | suggest bringing a lot more mathematics into the normal classroom, in 
the shape of recorded video lectures which the students can also watch at 
home, and relying heavily on "flipped class" and computer aided learning, 
because the average teachers are not the best venue to first present these 
ideas to the kids. 


By the way even in Perelman's level they have an online forum called arXiv 
where Perelman published his solution, but | suggest making a closed forum 
for each class where kids can discuss freely and help each other (and reward 
them for doing so, and punish kids who are disruptive to others). 


This chapter would be like discussion of how to best implement "The 
Strulovitz System" in a compulsory but fun way to the masses from pre- 
schools through primary schools and middle schools and up to high schools. 


We make commentary video 
lectures for high math textbooks 


so they're accessible to everyone 


In addition to bypassing the average teacher's mediocracy in teaching, the 
computer aided model of teaching and flipped class also enables the shy 
students to study at their own pace and for the stronger students to advance 
and not be bored. The main point is giving the best teachers (through videos 
and so on) to everyone, and not just to the top of the gifted students. 


Note: | already wrote this chapter in my twin book WWWIM, the chapter is 
titled: "Protected Learning”. 


This will allow people who normally 
lack the means to participate and 


..maximize the number he minds! 


An important process that should accompany this should be redefining cool as 
being brainy (smart) rather than being brawny (athletic). This echoes things 
that I'm trying to do in some of my current and past projects Brainyland and 
especially "Camps of the brave" which is a youth movement (modeled after 
the scouts' model) that deals with learning mathematics, and open workshops 
for kids and youth in STEM (Science, Technology, Engineering and 
Mathematics) subjects, and especially ones aimed at girls! This was 
attempted in my past project "Girl Power" which slogan was "from a clerk to 
an engineer", which later developed into Brainyland. Also, my project of 
"Brainyland's gifts campaign" was supposed to do just that in small scale, but 
imagine if every few blocks had a public open community "maker space" 
aimed at girls! 


In the chapter "What happened" I'll discuss how we can make STEM cool. 


Note: There's already a section of "What happened" in WWWI\M, but basically 
what we need to do to make it cool is what China did with classical music, 
where it's considered civilized and smart for a young person to know how to 
play the piano for example. This was the situation in the west before the 
introducing of the Pianola machine (An automatic "player piano") to every 
household. People (both young men and women) earned social points for 
knowing how to play classical pieces, they did not lose social points like today 
when you're called a nerd. We need to bring this healthy change that China 
did to the whole world, and also make it so in physics and mathematics. 


Come solve it yourselves... 


because discovering is fun! 


Ok so here you can see me (hardly the best teachers in the world, but better 
than nothing lol), explaining things from the best textbooks (on the left if | 
remember correctly from "Experiments in topology" by Stephen Barr, and on 
the right "Introduction to linear algebra" by Gilbert Strang) on my now defunct 
website Ramanujan2. 


In the next page are the last two slides of the original video trailer, not 
necessary for this book, but just for the sake of completeness. 


Strulovitz 


The alternative guide to 
science and technology 


www.strulovitz.org 


Preface to the twin books 


This book is one of a twin pair of books that I'm writing in unison, they are 
meant to be read together and the division of the subjects between them is 
arbitrary, just like the division between physics and mathematics is arbitrary — 
like Feynman said — nature doesn't care what we call it: 


e what's wrong with mathematics and how to fix it 
e what's wrong with physics and how to fix it 


abbreviated: WWWM and WWWP respectively. 


Both books tell you how to win the golden coin of solving the world's hardest 
mathematical problems, but each book tackles a different side of the coin. 


WWWM deals with "conventional" problems. The ones we already have 
enough physical intuition for, but we lack the sophisticated mathematical 
trickery. These problems that usually require today's experts and the linear 
extension of our common sense. Through the history of mathematics these 
problems were solved when the time was "ripe", usually simultaneously by 
more than one person, for example: calculus (Newton and Leibniz). for more 
examples, please see Wikipedia "List of multiple discoveries". 


WWWP deals with "unconventional" problems. The ones we lack the physical 
intuition for, although we already have the mathematical tools. These 
problems usually require a new heroic genius working outside the 
conventional wisdom of the establishment (even a scientific "heretic"). He has 
a new kind of thinking that actively jumps to a new point, or he is open-minded 
enough to acknowledge something startling when he stumbles on it passively. 
Through the history of mathematics these problems discovered by lone 
geniuses, after a long time of waiting for the right person, without whom they 
might never have been discovered, for example: relativity theory (Einstein). 
For more examples please see each time someone was said to be "years 
ahead of his time" or "completely revolutionized" his field - in retrospect. Also, 
the lines that contain a single name in Wikipedia "List of people considered 
father or mother of a scientific field". 


But just before we begin, | have two apologies to offer. My first apology is 
about my impudence (which we call in Hebrew “chutzpah”). | can’t even 
calculate the correct change in a restaurant, and here | am preaching to 
mathematicians and physicists how they must work. But it’s exactly because 
I’m an outsider that | can see things from a fresh angle. Like an external 
auditor is free from the “culture” of the company. You were raised (studied, 
worked) inside mathematics and physics (and sometimes born inside — see 
“father and son Nobel laureates in physics”'’), you are so used to the way 
things are, that you can’t conceive an alternative way. 


13 William Bragg and Lawrence Bragg, 1915; Niels Bohr, 1922 and Aage N. Bohr, 1975; Manne 
Siegbahn, 1924 and Kai M. Siegbahn, 1981; J. J. Thomson, 1906 and George Paget Thomson, 1937 


Here’s a quote from the dedication of the book “The Prince” by Nicolo 
Machiavelli (Translated by W. K. Marriott) : 


“Nor do | hold with those who regard it as a presumption if a man of low and 
humble condition dare to discuss and settle the concerns of princes; because, 
just as those who draw landscapes place themselves below in the plain to 
contemplate the nature of the mountains and of lofty places, and in order to 
contemplate the plains place themselves upon high mountains, even so to 
understand the nature of the people it needs to be a prince, and to understand 
that of princes it needs to be of the people.”. 


My second apology is about the unpolished or uncut condition of my books. 


On October 16th 1843, Sir William Rowan Hamilton walked with his wife along 
the Royal Canal in Dublin. He was thinking about a way to rotate vectors 
(arrows) in 3-d space, when suddenly he invented the idea of "quaternions" 
(4-d numbers). he described it like this: 


"And here there dawned on me the notion that we must admit, in some sense, 
a fourth dimension of space for the purpose of calculating with triples ... An 
electric circuit seemed to close, and a spark flashed forth." 


Hamilton couldn't resist the impulse to preserve the formula that came to his 
mind in the best means he had available. Using his penknife, he carved the 
formula: 


i2 = j2 =k? = ijk = -1 


into the stone of the bridge that they were walking on - Broome Bridge (today 
the original writing is gone, but there's a plaque commemorating the event). 


Hamilton is one of the top mathematicians of all time - he invented what's now 
called "Hamiltonian Mechanics" a useful reformulation of Newton's mechanics 
(he read Newton's Principia when he was just 12!); he invented what now is 
wrongly called "Lagrangian mechanics" - another useful formulation of 
classical mechanics, BOTH are used today in Quantum Mechanics; he found 
a defect in Laplace's work (Laplace was "the French Newton); while he was 
still an undergraduate he was given a professor's job of running the 
observatory; - and many more achievements. 


But the quaternions were special. Hamilton felt this discovery would 
revolutionize mathematical physics and he spent the rest of his life working on 
quaternions: 


"| still must assert that this discovery appears to me to be as important for the 
middle of the nineteenth century as the discovery of fluxions [the calculus] 
was for the close of the seventeenth." 


Now by themselves quaternions are not popular today. Arthur Cayley 
compared the quaternions with a pocket map: "which contained everything but 
had to be unfolded into another form before it could be understood.". But they 
were indeed "folded" into more convenient tools, like dot product and cross 
product, and today these tools are used by scientists and engineers all the 
time! 


| am not by any means comparing myself to Hamilton, But | do think that 
these two books of mine, can create revolutions in mathematics and physics, 
so | do compare these two books to the carving on the stone, which is short 
and crude but contains the essential message (but done in Nuance Dragon 
(speech recognition software) instead of pocket-knife - ha ha). 


| know they are un-edited, un-proofread, and in many ways simply un-done. 
But when | see that as people grow old, they lose their focus and become 
blurry, and when | think about the fragility of the human life, | feel it's 
imperative that I'd serve these half-baked rather than not serve them at all. 
Please judge them kindly in this light. 


My hope is that someone will accept my "roadmap" for these fields and "fold" 
it into something that will propel mathematics and physics to the next level. 
and speaking of fields - please don't forget to mention me in your fields' medal 
speech! 


On a personal level, these twin books are special to me, because they come 
full circle making an old prophecy come true: 


40 years ago, when | was a little baby, my mother somehow persuaded my 
father to accompany her on a visit to Tzvi Spenski, better known as Tzvi 
"nails", who had a "clinic" in the Krayot area. Tzvi "nails" was famous for his 
unique ability to diagnose people very accurately just by examining their finger 
nails. After her session was over, she asked my dad to let Tzvi "nails" have 
look at him too. My mom is naive and superstitious, but my dad is the exact 
opposite (| take after him). So, to this day it's unclear to me how on Earth she 
got him to be present there, but she did. Having nowhere to leave me, they 
took me along with them. 


However, once Tzvi "nails" started doing his "magic", my dad was very 
impressed by the things that Tzvi "nails" knew about him. There was no way 
for Tzvi "nails" to Know the things that he did. For example, he sensed that my 
father was working on his master's degree, which was a rare thing back then 
in Israel to do (he didn't just guessed studying, he was specific). Before they 
turned to go home, my parents asked Tzvi "nails" if he could tell them 
anything about the little baby — me. He looked and said: "Something with 
mathematics". 


Nir Strulovitz 
December 2019, Haifa Israel 


Unsorted Ideas 


* sciencenews.org from 2016: 
Nerve cell migration after birth may explain infant brain’s flexibility 
Frontal lobe development influenced by cellular latecomers, study finds 


By Laurel Hamers 


talks about an article in sciencemag.org also from 2016 : 
Human brains teach us a surprising lesson 
Young interneurons continue migrating to the frontal lobe during the first few months of life 


By Melissa McKenzie and Gord Fishell 


Polgar (woman chess grandmaster) uses the part of brain that recognizes faces to recognize 
chess positions. 


"...human intellect at birth resembled a tabula rasa ["blank slate"], a pure 
potentiality that is actualized through... 


...empirical familiarity with objects in this world from which one abstracts 
universal concepts..." 


Avicenna (lbn Sina) [the father of early modern medicine]. 


https://www.newscientist.com/article/2108356-how-brain-cells-move-through-newborn- 


babies-brains/ 


In the first five months of life there is a migration of "turning off" brain cells. What do they 
turn off? Did Bernhard Riemann suffer nerve damage from (but also owe his ability to) un- 
turned-off areas in his brain? 


"Slow it down, Break it down". Like Will Barrow always says in his video piano lessons by 
"Learn and Master". In our case it means bring to logarithmic scale, like they do for 
earthquakes, that all earthquakes no matter how weak or strong align into a 1 to 10 scale. So 
after we tame the scale and speed, a baby can crawl across a room sized universe, and pick 
in his hands a black hole and play with it. Or in another session the baby can crawl across a 
room sized atom, follow a slow-moving electron, catch it in his hands and so on. The whole 
point is to create a science museum kind of exhibits but of things that we can't understand 
(but that we can measure and model) and of course all in interactive VR. 


"Simulating Physics with Computers" 


1981 — Richard Feynman gives an influential talk "Simulating Physics with Computers" (in 
1980 Yuri Manin proposed the same idea about quantum computations in "Computable and 
Uncomputable" (in Russian)). 


In WWWNM in the sub-chapter about WOMEN 
| forgot to mention specifically the Matilda effect 


https://en.wikipedia.org/wiki/Matilda_ effect 


https://www.theatlantic.com/science/archive/2016/11/math-women/506417 


“They would get beers after work and rank the six of us in terms of who was hottest and 
most fuckable,” 


Say | want to build a house, and | want to know how strong is this stone or 
that iron bar. How much it can carry before it will break. No one can tell me! 
Materials science only estimates with 1000 magnitude of uncertainty. This 
means that today the best scientists can’t predict from their equations if it can 
carry this much or a thousand times more. How do we build anything? Using 
experience of engineers and guessing. Really! 


Look at the news this evening. At the end there’s a part called the weather 
forecast for tomorrow. With all the computers we can’t predict for sure if it will 
rain or not in a week from now. 


These problems are not special, they are the norm. 


Albert Einstein 


But to return to the Jewish question. Other groups and nations cultivate their individual 
traditions. There is no reason why we should sacrifice ours. Standardization robs life of its 
spice. To deprive every ethnic group of its special traditions is to convert the world into a 
huge Ford plant. | believe in standardizing automobiles. | do not believe in standardizing 
human beings. Standardization is a great peril which threatens American culture. 


3d printing 3d graphs of mathematical functions so that children can play with them 
and understand them — like we do in chemistry with models of molecules. 


"given enough eyeballs, all bugs are shallow" 


- Linus's Law 


Chapter 1 — Feynman + leveraging diversity (Scott Page Lecture) 


From the BBC TV series 'Fun to Imagine’ (1983) : 

and then we compared notes and it turned out that when he thought of counting, what he 
did inside his head when he counted was he saw a tape with numbers that went clink clink 
clink [moving to the side]. the tape would change with the numbers printed on it, he could 
see. well since it was a sort of an optical system that he using, and not voice, he could speak 
as much as he wanted. but if he had to read, then he couldn't look at this clock. Whereas for 
me it was the other way around, and that's when | discovered, at least in this very simple 
operation of counting, the great difference in what goes on in the head, when people think 
they're doing the same thing. and so, it struck me therefore that if that's already true at the 
most elementary level, that when we learn the mathematics and the Bessel function and the 
exponentials, and the electric fields and all these things, that the imageries and the methods 
by which we're storing it all, and the way we think about it, could be really - if we could get 
into each other's heads - entirely different. And in fact, why somebody sometimes has a 
great deal of difficulty understanding a point which you see as obvious... and vice versa. It 
may be because it's a little hard to translate what you just said into his particular framework 
and so on. 


From "The Character of Physical Law": 

Suppose you have two theories, A and B, which look completely different psychologically, 
with different ideas in them and so on, but that all the consequences that are computed 
from each are exactly the same, and both agree with experiment. The two theories, 
although they sound different at the beginning, have all consequences the same, which is 
usually easy to prove mathematically by showing that the logic from A and B will always give 
corresponding consequences. Suppose we have two such theories, how are we going to 
decide which one is right? There is no way by science, because they both agree with 
experiment to the same extent. So two theories, although they may have deeply different 
ideas behind them, may be mathematically identical, and then there is no scientific way to 
distinguish them. 

However, for psychological reasons, in order to guess new theories, these two things may be 
very far from equivalent, because one gives a man different ideas from the other. By putting 
the theory in a certain kind of framework you get an idea of what to change. There will be 
something, for instance, in theory A that talks about something, and you will say, ‘Il change 
that idea in here’. But to find out what the corresponding thing is that you are going to 
change in B may be very complicated — it may not be a simple idea at all. In other words, 
although they are identical before they are changed, there are certain ways of changing one 
which looks natural which will not look natural in the other. Therefore, psychologically we 
must keep all the theories in our heads, and every theoretical physicist who is any good 
knows six or seven different theoretical representations for exactly the same physics. He 
knows that they are all equivalent, and that nobody is ever going to be able to decide which 
one is right at that level, but he keeps them in his head, hoping that they will give him 
different ideas for guessing. 


| was inspired by the remarks in these books [Heitler and Dirac]; not by the parts in which 
everything was proved and demonstrated carefully and calculated, because | couldn’t 
understand those very well. At the young age what | could understand were the remarks 
about the fact that this doesn’t make any sense, and the last sentence of the book of Dirac | 
can still remember, “It seems that some essentially new physical ideas are here needed.” So, 


| had this as a challenge and an inspiration. | also had a personal feeling, that since they 
didn’t get a satisfactory answer to the problem | wanted to solve, | don’t have to pay a lot 
of attention to what they did do. 


— From Nobel Lectures, Physics 1963-1970, Elsevier Publishing 
Company, Amsterdam, 1972 


| think one of the ultimate examples in the power of diversity to solve problems is explained 
as a sidenote in the film " A Brief History of Time": 


As he gradually lost the use of his hands... he had to start developing - carefully choosing 
research projects... that could be tackled and solved... through geometrical arguments that 
he could do pictorially in his head. And he developed a very powerful set of tools nobody 
else really had. 

So in some sense, when you lose one set of tools... you may develop other tools, but the 
new tools... are amenable to different kinds of problems than the old tools. And if you're the 
only master in the world of these new tools... that means certain kinds of problems you can 
solve and nobody else can. 


The second part was supposed to be about ideas from a course of video lectures | once 
watched from The Teaching Company (today they're called The Great Courses) 


https://www.thegreatcourses.com/courses/understanding-complexity.html 


Chapter 2 — visualizing the 4th dimension HINTON 


Here was supposed to be a lengthy analysis of what Charles Hinton did to popularize the 
fourth spatial dimension. 


https://en.wikipedia.org/wiki/Charles Howard Hinton 
| even ordered from Amazon the following items: 


FolkArt Multi-Surface Paint (8 oz), 4656, Pure Black 
Sold by: Amazon Export Sales LLC 
$10.92 


2 Inch Wooden Cubes, Bag of 24 Unfinished Hardwood Square Birch Blocks, Baby Shower 
Decorating Cubes, Puzzle Making and DIY Craft Projects (2 Inch Wood Cubes). by 
Woodpeckers 

Sold by: Woodpeckers Product question? Ask Seller 

$22.99 


FolkArt Multi-Surface Paint (8 oz), 4645, Titanium White 
Sold by: Amazon Export Sales LLC 
$9.03 


FolkArt Multi-Surface Paint Set (2 Ounce), PROMO830 No.1 (12-Pack) 
Sold by: Amazon Export Sales LLC 
$14.96 


In order for me to re-create Hinton's cubes that he describes in his book The Fourth 
Dimension, and allow you with practice to imagine the fourth dimension. 


This plan didn't come to fruition because of a very low-class local delivery company here in 
Israel that was so rude (I normally always thank and tip the delivery men) on the phone that 
| was reluctant to receive the package because | was afraid the delivery man would be 
violent! 


This added to recent failures like not being able to convince foreign students from the 
University of Haifa to help me translate my very important project about Neo-Luddism to 
Chinese (and for other languages as well for that matter) which if course | offered to pay for, 
and on another "front" not being able to convince local schools (or any schools for that 
matter) of the value of a project | did to bring teenagers closer to science called "Sci is Psi" 


Basically it was explaining how polarized light works in mathematics, physics, chemistry and 
biology, each video was using the amazing microscopic photographs of the generous lady 
Loes Modderman which remind me of psychedelic art, which you can see in her Facebook 
here: 


https://www.facebook.com/loes.modderman.9 


And the soundtrack of the friendly popular science style explanations was in the background 
psychedelic trance ("psytrance") melodies of Infected Mushroom and other groups that 
teenagers like. 


So this was turned down too both in English and in Hebrew and | was feeling like the cubes 
would follow in the same path. To be honest this is what pushes me now to publish this 
book half done because I'm not sure what are the chances of ever releasing it otherwise. It 
was in the writing parallel to WWWM and then came two other books and it just went into 
development hell, so I'm entering hell now to save this book like " Orpheus in the 
Underworld " so | need to make sure not to look back! 


So all these coloring of the cubes and so on was meant to end with me being able to imagine 
successfully the fourth spatial dimension and then explaining to you that at that time people 
were afraid of the cubes, just like today people are afraid of letting babies play with Virtual 
Reality (which is today's best way to imagine that fourth dimension). 


Here is the closest resemblance that | could find to what | planned to do: 
https://higherspace.wordpress.com/tag/hintons-cubes 


Here is the warning that | wanted to quote to you about the "dangerous" colorful cubes 
from Martin Gardner's book Mathematical Carnival: 


HIRAM BARTON, a consulting engineer of Etchingham, Sussex,England, had the following 
grim comments to make about Hinton's 
colored cubes: 


DEAR MR. GARDNER: 

A shudder ran down my spine when | read your reference to Hinton's cubes. | nearly got 
hooked on them myself in the nineteen-twenties. Please believe me when | say that they are 
completely 

mind-destroying. The only person | ever met who had worked with them seriously was 
Francis Sedlak, a Czech neo-Hegelian philosopher (he wrote a book called The Creation of 
Heaven and Earth) who lived in an Oneida-like community 

near Stroud, in Gloucestershire. 


As you must know, the technique consists essentially in the sequential visualizing of the 
adjoint internal faces of the poly colored unit cubes making up the large cube. It is not 
difficult to acquire considerable facility in this, but the process is one of autohypnosis and, 
after a while, the sequences begin to parade themselves through one's mind of their own 
accord. This is pleasurable, in a way, and it was not until | went to see Sedlak in 1929 that | 
realized the dangers of setting up an autonomous 

process in one's own brain. For the record, the way out is to establish consciously a counter 
system differing from the first in that the core cube shows different colored faces, but 
withdrawal is slow and | wouldn't recommend anyone to play around with the cubes at all. 


As modern people today we understand these frightening warnings to be ridiculous — the 
worst case with the cubes is that you would not be able to imagine the 4" dimension. But 
bare this feeling in mind also in the (today as of yet) not so clearly ridiculous "danger" from 
properly done Virtual Reality displays that the experts themselves have NO INFORMATION 


AT ALL as of their effect for good or bad, but they all categorically talk against VR for babies 
because they prefer to err to the side of caution. Since we can make very gradual 
experiments as | explain in the chapter about VR, there is no need to err at all, and | 
personally strongly believe that one done right the babies can only benefit from these games 
and in the worst-case gain nothing from them, Just like Hinton's cubes. Again, given that 
they are done by trained personal, with the parents involved and physically there to give 
moral encouragement for the baby, and when the whole thing is done gradually gently and 


properly. 


And another point that | wish to bring up here is from the series "Through the Wormhole" 
where in one of the episodes they showed how a woman who suffered from acute cross- 
eyed or wall-eyed (Strabismus). After the surgery that fixed this physical condition in the 
eyes alignment, her brain couldn't interpret the two separate images coming from her eyes 
into a 3-D image. But after special practice she finally was able to train her brain to interpret 
and to experience 3-D. So this supports in my mind the hypothesis that if done in the critical 
age of infancy we can train the brain to interpret 4-D as well. 


Chapter 3 — Hydrodynamic quantum analogs + quantum physics 
visualization program 


Both of the books that | will mention here are published by Springer. 


The first is Interactive Quantum Mechanics. 


| got the book from Library Genesis and | got the accompanying software here: 


http://extras.springer.com/2011/978-1-4419-7423-5 


if this doesn't work search in Springer's above website for this ISBN: 978-1-4419-7423-5 


It works very nicely but | can't go into that right now. 


Another book with accompanying movies which | didn't try myself is: 


https://vgm.uni-graz.at 

or here 
https://vgm.uni-graz.at/pages/bookone_start.html 
and here 
https://vgm.uni-graz.at/pages/booktwo_start.html 


You can get the latter books and both of the CD-ROMs at Library Genesis. 


As | understand it (I didn't try it myself) these are not interactive, but using the same tools 
such as Mathematica, a computer scientist can make them interactive, and later someone 
who knows how to interface with VR can make the interface applicable to the movements of 
the baby. 


The other subject that | brought up are "Pilot Wave" demonstrations which take the aura of 
mystery out of (at least some) of the wave particle duality unexplained phenomena of the 
double slit experiment by Yang. 


https://en.wikipedia.org/wiki/Hydrodynamic quantum _ analogs 


Pilot Wave Theory and Quantum Realism | Space Time | PBS Digital Studios 
by PBS Space Time 


https://www.youtube.com/watch ?v=RIXdsyctD50 


Hydrodynamic quantum analogs 
in the website of professor John W. M. Bush from MIT: 


http://math.mit.edu/~bush/?page id=484 


Yves Couder Explains Wave/Particle Duality via Silicon Droplets [Through the Wormhole] 
by draconistheOry 


https://www.youtube.com/watch?v=W9yWv5dqSKk 


Is This What Quantum Mechanics Looks Like? 
by Veritasium 


https://www.youtube.com/watch2?v=WlyTZDHuarQ 


Do we have to accept Quantum weirdness? De Broglie Bohm Pilot Wave Theory explained 
by Looking Glass Universe 


https://www.youtube.com/watch?v=r0plv_nizsQ 
So if you ask yourself: how do | render Quantum Mechanics on the screen (of the VR 


headset)? Then the answer is like you saw in all the above videos which demonstrate this 
theory 


De Broglie—Bohm theory 
https://en.wikipedia.org/wiki/De Broglie%E2%80%93Bohm_theor 


See also here: 
https://www.quora.com/What-is-the-difference-between-Bohmian-quantum-mechanics- 


and-de-Broglies-double-solution-theory 


Chapter 4 — VR and Google Cardboard 


When | was in high school, | watched the movie The Lawnmower Man (1992) which left a 
great impression on me, coming to think of it, it's essence — Virtual Reality is the gateway to 
higher intelligence and enable us to solve new kinds of problems — is the core of half of this 
book. 


When | was in high school | liked playing a video game called Descent. It featured a special 
mode for connecting a Virtual Reality headset to your PC. Think about it — it was back in 
1995 and ran in MS-DOS! 


| didn't have a VR headset but | found a text file that explained how you could run it in split 
screen so that the left side of the regular computer monitor would display the left eye view 
and the right side the right eye, and so | bought a few regular mirrors and also two dentists’ 
mirrors and aimed them with plasticine and wire so that each half of the screen would reach 
its respective eye but from some reason it didn't work. 


But a few years ago, | did finally get to experience Virtual Reality, when | bought "Knox Next 
which are a model of Google Cardboard, a cheap headset made out of cardboard, inside 
which you place your smartphone. | guess real VR headset like Oculus Rift is a lot better but 
mine costs a few dollars compared to a real headset costs hundreds of dollars. 


My point is that today even families without much money can use their smartphone as a 
Virtual Reality headset, provided that the developers will design the software to work with 
such devices. 


What kind of software am | talking about? | lately downloaded a wonderful program called 
AD Toys which is exactly the equivalent of building blocks that infants play with but for 4 
dimensions! The game comes with a nifty explanation of how it works. 


Strange things happen when you rotate in 4 dimensions! (and in VR!) 


https://www.youtube.com/watch?v=g5XWNwBJWeY 


Visualizing the fourth dimension with VR 


https://www.youtube.com/watch ?v=1Zamk9ZOrjk 


4D Toys: a box of four-dimensional toys, and how objects bounce and roll in 4D 


https://www.youtube.com/watch?v=0t4akKJuKPOQ 


Frequently Asked Questions (FAQ) 


Here | will make up questions that people might have about the project. To come up with 
different questions | copied the list of "WH" questions (thank you englishclub.com !) and | 
will assign each question word a possible question. Also, | will divide my curious crowd into 
groups by professions or interest groups (physicists, mathematicians, programmers, pre- 
school teachers, child psychologists, parents, children, policy makers, funders). So, let's 
start! 


Physicists 
what (information or repetition or confirmation) 


Q. What physical phenomena or processes should we simulate? 


A. Things that are counter-intuitive for physicists. See the book "Surprises in Theoretical 
Physics" by Rudolf Peierls (German-born British physicist from the Manhattan Project and 
Tube Alloys) **. "From quantum mechanical scattering theory to the theory of relativity, from 
irreversibility in statistical mechanics to the behavior of electrons in solids" (taken from the 
back cover of the book). 


what...for (reason) 

Q. What is this project good for? 

A. Richard Feynman once described how we (physicists) look for a new law: (1) First we 
guess it (2) Compute the consequences of the guess (to see what it would imply) (3) 
Compare the computation result to nature (or to experiment or to experience). 

Now we are very strong in step (2) of computing such as what Hilbert did for Einstein with 
General Relativity, or physicists today use computer models and let the computer compute 


scenarios in cosmology for example. 


| tried to find out if there are more experimentalist physicists or theoretical physicists. 


https://blogs.scientificamerican.com/the-curious-wavefunction/popular-physics-is-there-an- 


experimentalist-in-the-house/ 


https://blogs.scientificamerican.com/the-curious-wavefunction/popular-physics-is-there-an- 


experimentalist-in-the-house/ 


As has been historically true, non-U.S. citizens were more likely to have a_ primary 
dissertation research method that was theoretical than did U.S. citizens (43% vs. 31%). 


https://www.aps.org/careers/physicists/economics.cfm 
https://www.aps.org/careers/physicists/economics.cfm 


14 Thank you Anurag Pallaprolu for his answer in Quora : 
https://www.quora.com/What-are-some-counterintuitive-problems-in-physics 


Naive physics 
Naive physics 


Mozart Effect 


when (time) 

where (place or position) 

which (choice) 

who (which person or people (subject)) 
whom (which person or people (object)) 
whose (ownership) 

why (reason) 

why don't (making a suggestion) 

how (manner or condition or quality) 
how + adj/adv (extent or degree) 

how far (distance) 

how long (length (time or space)) 

how many (quantity (countable)) 

how much (quantity (uncountable)) 
how old (age) 

how come (informal - reason) 


Parents 
Will it confuse my child so he/she won't know the real reality? 


just like a child can learn simultaneously a few languages and doesn't get confused, and just 
like he/she understands that when you're in grandma and grandpa's house you have 
different rules (different bed time, more chocolates), when swimming in water a baby has 
different gravity and viscosity to his/her surroundings, so your child will easily adapt and 
distinguish between a few different sets of rules, based on context. 


Think of it as swimming lessons for babies. 


Many people including me believe in the theory that is called Aquatic Ape Hypothesis or 
Theory (AAH or AAT) which is also called "waterside model". 
https://en.wikipedia.org/wiki/Aquatic_ ape hypothesis 

They give many indications that we did not develop in the dry savannah but wading in the 
shallow water of the sea or lakes, collecting shellfish for example. This explains why we have 
no fur, why we walk on two feet, the shape of our nose, the aware control of our breathing, 
our poor sense of smell, the development of the female breasts instead of the sexual sign of 
the buttocks, we have a layer of fat under our skin close to our skin for insulation and 
floatation and more. 


Many mothers choose water birth (delivering their child inside water, and of course 
immediately lifting the baby up to the fresh air!), it's supposed to have a lot of benefits both 
for the mother and the baby. 

https://en.wikipedia.org/wiki/Water_birth 


Also many mothers take their very young baby to participate in swimming lessons, the baby 
has some instincts that help him or her in water, although he or she can't yet swim. 
https://en.wikipedia.org/wiki/Infant_swimmin 


So you see that this totally "strange" world of water, which many people are so scared of 
(almost 2% of the population in Iceland have Aquaphobia) 
https://en.wikipedia.org/wiki/Aquaphobia 

Is very natural to babies, of course given that it is done with proper care and parental love. 
In the water we see differently, because our eyes are made for air (well if you have seen the 
series Cosmos you know they are actually made for water originally), we hear differently 
because of the way sound passes through water, we have different weight and our whole 
movement is very different, but still the baby can adjust himself or herself easily and enjoys 


all these new sensations. He or she don't become confused later when they get out of the 
pool, they just easily adjust back, and they earned a whole new world to explore. 


Immersive Virtual Reality and the Developing Child 
https://vhil.stanford.edu/mm/2017/07/bailey-ivr-developing-child.pdf 

Are Virtual Reality Headsets Safe for Children? 
https://www.scientificamerican.com/article/are-virtual-reality-headsets-safe-for-children/ 
Here's a Baby VR Headset for the Parents of the Future 

Wait, would you actually put your kid in an augmented infancy machine? 
https://www.vice.com/en_au/article/d38adx/baby-vr-headset-future-parents-stuart-candy 


Video games could teach spatial skills lost to a society dependent on devices 


https://theconversation.com/video-games-could-teach-spatial-skills-lost-to-a-society- 
dependent-on-devices-109500 


We can also test in advance on animals. | know it sounds cruel but the space age was also 
not possible 


https://en.wikipedia.org/wiki/Animals in space 


Today Virtual Reality experiments are made with 


Flies 
https://dickinsonlab.caltech.edu/techniques 


Fish 
https://www.nature.com/news/mapping-brain-networks-fish-bowl-neuroscience-1.12272 


Mice 
https://www.nature.com/articles/d41586-019-00791-w 


https://www.youtube.com/watch ?v=wt-tzNvZ3Gk 


Chickens 
https://www.theverge.com/2014/5/15/5721572/second-livestock-virtual-reality-for- 
chickens-concept 


https://www.vox.com/2014/5/19/5729182/the-case-for-raising-chickens-in-virtual-realit 


Cows 
https://www.bbc.com/news/world-europe-50571010 


https://www.themoscowtimes.com/2019/11/26/russian-cows-virtual-reality-headsets- 


a68316 


However when it comes to a monkey suddenly people become very uncomfortable 
https://gizmodo.com/this-chimpanzee-wearing-a-vr-headset-should-make-you-ve- 


1789137943 


https://www.geekwire.com/2016/chimp-flailing-around-vr-headset-sad-commentary- 


reality/ 


https://www.dailymail.co.uk/sciencetech/article-3959068/Backlash-bizarre-video-showing- 


chimp-trying-VR-headset-reaching-grab-virtual-objects.html 

But the way | see it, it's simply because the human behind that video did a lousy job: The 
monkey had no feedback (he doesn't feel touch feedback) he doesn't see his hands or his 
body (presence), he can't remove the headset when he wants to, and in general he doesn't 
understand what's happening. 

Compare this to another chimpanzee experiencing VR here: 


https://www.youtube.com/watch?v=9yD4KQGZUs4 


Where he understands what's happening and feels control, and clearly enjoys the 
experience. 


Chimpanzee pops balloons in virtual reality 
by Rumble Viral 


Here is the text describing the video: 


"This chimp has tried the VR equipment dozens of times in the relaxed environment of his 
home ona wonderful wildlife preserve in South Carolina. He can take it off and put it on 
anytime he wants. He is a very strong-willed chimp and will make up his own mind when 
he's done playing. He's acclimated as an animal ambassador who has meet thousands of 
people in his life at the preserve. He lives with many other apes including his brother. Credit 
to @docantle" 


So as always "the devil is in the detail"! Again we would experiment on the baby animals not 
as a means to make YouTube videos or entertainment, but as a stepping stone for trying the 
technology with human babies which again when they're older could reach scientific 
breakthroughs that no human could reach otherwise. Again | emphasize that this should 
incorporate the mother of the baby and gradual exposure to the VR, where little by little the 
baby gains positive experience and the mother is present in the VR world too. 


Chapter 5 - Ramanujan + Ethnic 


| named my crowdsourcing project "Ramanujan 2", after the most talented mathematician 
who ever lived - Srinivasa Ramanujan. If you've never heard of him, watch this film from 
2014: 


https://en.wikipedia.org/wiki/Ramanujan (film 


and then read the excellent book The Man Who Knew Infinity: A Life of the Genius 
Ramanujan by Robert Kanigel. (There is also another movie which is based on the book but 
it's not that good in my opinion). 


Originally | wanted to make this chapter like the French series that teaches world history 
(not film) "The Butterfly Effect" 


https://fr.wikipedia.org/wiki/Points de rep%C3%A8res 


| wanted to emphasize the crossroads in history where Ramanujan's fate could have gone 
this way or the other, because he could easily been forgotten as an anonymous Indian clerk. 
For example, he sent his groundbreaking works to 3 leading mathematicians and only one of 
them (G. H. Hardy) had the brains and open-mindedness to realize what a precious diamond 
he bumped into. 


Unfortunately, as with the other chapters of this book | don't have the time for this so | will 
just quote for you a passage from the above book that really sums it up perfectly: 


It is a story of one man and his stubborn faith in his Own abilities. But it is not a story that 
concludes, Genius will out-though. Ramanujan's, in the main, did. Because so nearly did 
events turn out otherwise that we need no imagination to see how the least bit less 
persistence, or the least bit less luck, might have consigned him to obscurity. In a way, then, 
this is also a story about social and educational systems, and about how they matter, and 
how they can sometimes nurture talent and sometimes crush it. How many Ramanujans, his 
life begs us to ask, dwell in India today, unknown and unrecognized? And how many in 
America and Britain, locked away in racial or economic ghettos, scarcely aware of worlds 
outside their own? 


This is a story, too, about what you do with genius once you find it. Ramanujan was brought 
to Cambridge by an English mathematician of aristocratic mien and peerless academic 
credentials, G. H. Hardy, to whom he had written for help. Hardy saw that Ramanujan was a 
rare flower, one not apt to tolerate being stuffed methodically full of all the mathematical 
knowledge he'd never acquired in India. "I was afraid," he wrote, "that if | insisted unduly on 
matters which Ramanujan found irksome, | might destroy his confidence and break the spell 
of his inspiration." 


Chapter 6 — Reorganize the prize system + open source movie 


Since I'm no longer writing this book "properly", | will just mention this thought that | had 
and then the chapter would be about my commentary to a film about the Open Source 
Software movement 


https://en.wikipedia.org/wiki/Open-source-software movement 


Which | think is the ideal model for doing science and especially hard science like 
mathematics and physics. | have no time to go into this but just in a word, when | tried to 
publish my findings about turbulence (see last chapter in this book) | couldn't do it. | wasn't 
surprised that | couldn't do it in Nature, Science and other scientific journals. I'm not a 
professional scientist after all, although | think in very important issues credentials should 
have been overlooked. | was however very disappointed that | couldn't publish on arXiv 
because there also | needed someone to recommend me, and of course not being a 
professional scientist, | don't know anyone there! So this was closed for me too. Can't ideas 
and inventions be judged by their intrinsic merit and not by their pedigree? | suggest, and 
I'm sorry | don't have time to develop this idea further a mechanism for publishing "double 
blind" not unlike people who used a "pen name" (nom de plume) that writers use, and when 
it's decided that the idea is worth publishing only then the identity of the author (if he or she 
wishes it) is revealed. 


Linus's law is evolution in ideas. Trying a wide variety of ideas (mutations) and 
continuing with the fittest idea to the problem (survival of the fittest). 


The immune system works like this too: 


Though the general structure of all antibodies is very similar, a small region at the tip 
of the protein is extremely variable, allowing millions of antibodies with slightly 
different tip structures, or antigen-binding sites, to exist. This region is known as the 
hypervariable region. Each of these variants can bind to a different antigen. This 
enormous diversity of antibody paratopes on the antigen-binding fragments allows 
the immune system to recognize an equally wide variety of antigens. The large and 
diverse population of antibody paratope is generated by random recombination 
events of a set of gene segments that encode different antigen-binding sites (or 
paratopes), followed by random mutations in this area of the antibody gene, which 
create further diversity. This recombinational process that produces clonal antibody 
paratope diversity is called V(D)J or VJ recombination. Basically, the antibody 
paratope is polygenic, made up of three genes, V, D, and J. Each paratope locus is 
also polymorphic, such that during antibody production, one allele of V, one of D, and 
one of J is chosen. These gene segments are then joined together using random 
genetic recombination to produce the paratope. The regions where the genes are 
randomly recombined together is the hyper variable region used to recognize 
different antigens on a clonal basis. 


the code breakers bbc documentary on open source 


https://www.youtube.com/watch?v=1uL4-EuCq0Q 


open source are like generic drugs 


My opinion: this metaphore is talking about the commercial side. Generic drugs do 
the same work (like the medicine Copaxone (for reducing Multiple Sclerosis or MS) 
was invented in Israel in the 1960s and later in 1996 approved in the USA for the 
Israeli company Teva to sell. Then in 2015 the patent expired and the Swiss 
company Novartis made Glatopa which is a generic version of the same thing. This 
means they both contain the same active material which is Glatiramer acetate, and 
they are both used for the same thing. Or for example Iran is producing the same 
medicine and not paying anyone anything. 


So open source software is similar in the sense that it's cheaper (or even free) and 
that it used for the same purpose. But it is not similar in the (more important to us) 
sense that in generic drugs they use the same active material, while in open source 
they can use a different algorithm that does the same function. And so a generic drug 
can never be better than the patented one, but open source software can be better 
than the original one. Of course in the next generation of the software probably the 
commercial software will copy the "patent" (which can't be protected) into his 
commercial product so they're equal again. But the innovation and improvement 
many times come from the open source software. So the metaphore of generic drugs 
is not useful here. 


firefox 


apache 


Only middle-aged academics will remember that more than two decades ago 


when computers first reached universities software source code was freely passed 
around and programmers expected to be paid for programming and not for the 
programs themselves. Then things changed as computers reached as computers 
reached the business world and companies began to develop and license software 
on acommercial basis, restricting access to the source code. 


Computer buses 
the mobile bus project in the Baramati district of central India 


funded by the world bank and the Vidya Pratishtan's Institute of Information 
Technology located in Baramati. 


The Code (2001) Story of Linux documentary 
https://www. youtube.com/watch?v=XMmOHsmOTFI 


Richard Matthew Stallman (RMS) founder of the GNU Project and of the Free 
Software Foundation! 


Let me make an analogy. An analogy between programs and recipes. A program is a 
lot like a recipe. Each one is a list of steps to be carried out with rules with rules for 
how to tell when you're done or when to go back. At the end there's a certain result. If 
you cook you probably exchange recipes with your friends. And you probably change 
recipes too. And if you've made changes and you like the results, and your friends 
like eating it, then you might give them the changed version of the recipe. So imagine 
a world where you can't change a recipe, because somebody went out of his way to 
set it up so it's impossible to change it. And imagine that if you share the recipe with 
your friends they will call you a pirate, and try to put you in prison for years. 


Eric Steven Raymond (ESR) author of The Cathedral and the Bazaar and editor of 
The New Hacker's Dictionary. 


| use the word hacker in its correct and original sense to describe a person who 
pursues computer programming as an artistic passion. And who is also part of or 
identifies with the hacker culture, which is a group of programmers historically who 
has produced the Internet, and Linux, and the World Wide Web. 


[[ my idea #1: ART! just like Van Gogh created without a penny to his soul, and never 
thought this would be even sold, and today these paintings are the highest 
achievement of civilization in art, so we need to cultivate a society where people are 
versed in mathematics, and so they will create for their own fun in mathematics and 
will be able to exchange mathematical techniques and ideas with their friends. Just 
like people don't like to learn to read and write, but later their whole life can exchange 
opinions from afar, and also across time, and enjoy literature in their spare time and 
discuss it with friends, so it should be the same with mathematics, we have to give a 
lot of preparation in school, and then we can have culture, and then we can have 
artists (for fun - not professional!) and then we can have masterpieces. ]] 


< kid "talking" > 


| guess you have to be a hacker to understand the specific mindset. That is to rebel 
against the idea that the underlying source code for a computer operating system 
should be withheld. This open source attitude doesn't mix smoothly with the concept 


of free market economy. It is also a threat to the traditional concepts of copyright and 
intellectual property. 


Companies like Microsoft that base their business on closed source code, have 
tactically molded free software, into an image of a monster, of almost McCarthian 
proportions. 


All this made up one of the strangest success stories of the 1990's. Epitomized by 
the community's gifted leader, and invaluable icon. Who planted the seed for a 
movement, whose ramifications continue to spread. 


LINUS TORVALDS 


[| my idea#2 : rebel . my idea#s : leader ]] 


In an interview we see a computer geek in flanel shirt and glasses physically bow 
down like in "we're not worthy" kudos style when Linus passes, and Linus smiles 
happy but embarassed. 


Immediately afterwards, on the opposite end of the spectrum of respect, we see a 
video report of Bill Gates being the victim of "Pieing"” (or pie cake with cream "attack" 
to his face). According to Wikipedia, the goal is usually to humiliate the victim while 
avoiding actual injury, and protesting against the target's political beliefs, or against 
perceived arrogance or vanity. POSSIBLE LEADER FOR US - GRIGORI 
PERELMAN! 


Wired magazine says Linus is a shaman on par with Vainamdinen (a magician hero 
and demigod in Finnish folklor), and his operating system Linux is the Internet's most 
brilliant masterpiece. 


Another report (CNN): 


Travold's decision to distribute Linux for free and reveal its underlying source code 
has made him a quasi cult figure. 


< kid "talking" >< kid "talking" > 


This worker ants are constantly in contact with each other by modems. Releasing 
code, encouraging feedback on modifications. To create the best possible operating 
system in the world. 


[| my idea#4 : ANTS! like normal animals don't achieve anything, they just fight with 
each other in groups all the time. Ants use the group to make something huge, which 
is parallel to an ant's size is like humans would build a building higher than the 
atmosphere! They don't even have big brains, but they know the meaning of 
cooperation. ]] 


San Jose California - Linus Torvalds speaking at home: 


| didn't want anybody else to have to go through the same thing | had trying to find 
something like Linux. So | decided mmm maybe some other computer science 
student out there needs his own operating system then he doesn't have to start from 
scratch. 


It wasn't the big fight against the windmills. It wasn't Don Quixote against the world 
trying to make a better place. 


[[ my idea#5 : Sharing is caring. Encourage people to help each other instead of to 
be competitive. ]] 


[[ my idea#5.5 : sometimes someone is onto a very big idea but he doesn't see that 
way (Linus thought he was starting something small - helping another student which 
might or might not even exist) and then it turns out to be something very big (making 
the best operating system in the world). So it's important to encourage people to 
publish their small "tweaking with ideas" just like Feynman returned to having fun 
with physics with the wobbling of the plate that someone tossed into the air in the 
dining room (something small), and later these equations helped Feynman with the 
calculations of the spin of the particles (something big). So the production of the idea 
was divided to more than one person (just Feynman beginning and completing the 
idea), if we have a community that gradually build on stuff that other members of the 
community figured out, then we need to save and be able to access even proto ideas 
like these small things because they could be seeds of huge breakthroughs. ]] 


[[ my idea#6 : in the upper right area of the painting "Netherlandish Proverbs" by 
Pieter Bruegel the Elder, 


Proverb/idiom 073 "The journey is not yet over when one can discern the church and 
steeple". Meaning: "Do not give up until the task is fully complete." 


HERE WE DO EXACTLY THE OPPOSITE! 


Give points to people who share the most valuable raw products, not the most 
valuable finished product. There is a remote danger that someone will have the 
complete solution in his hand and now will "tear it up" and give us small shreds, like 
with the Dead Sea Scrolls, but as a system it's much more correct. We the Jews in 
Israel tend to think of the local Arabs who tore up the scrolls to sell them bit by bit as 
greedy villains, but if you look at it from the side, isn't this a fair model for giving 
points? An even better model is that the points will be given by how much of a 
breakthrough the shred was at the time - note: not how much time it took, but 
professionally how difficult it was! combined with how fast you put it on the table for 
everyone to use. (which is the opposite of today when you want mathematicians to 
give up on it and then you place it for all to see in its complete form) ]]. 


[| my idea#6.5 : | think we should encourage people to say half baked ideas and 
never "punish" on if it's wrong or silly, and then it would remain written and 
acceptable to think crazy ideas out loud (written) and then it would be like the "writing 
a patent" because later when you get the whole idea you can prove that this ideas 
should be credited to you, and there is a timestamp on it that varifies that, and on the 
other hand, the rest of the people can work with that. And the points should be 
awarded like a "tree" where the trunk gets a lot of resources (the first idea gets most 
of the points), the main branches get some resources (developments of the main 
idea get some points) and the last leaf on the chain gets little. This is opposite of 
today and will motivate to develop serious new branches. J]. 


Linus: | much prefer working with people over email than face to face. Face to face 
you tend to get into all these meaningless arguments and all the details that really 
shouldn't matter. Over email you have to think a bit before you send off a reply. 


[| my idea#7 : What looks like a disadvantage, that we don't have a big building with 
everyone coming daily to meet and talk, can be an advantage, especially with people 
with Asperger who can't interpret facial expressions and emotional nuances very 
well, but are very good in mathematics. ]]. 


[| my idea#7.5: just like in telecommunications you have "Squelch" which is a noise 
gate - only signals stronger than some threshold are allowed to pass (and this way 
we eliminate random noise and get only the desired signal which contains useful 
information), so Linus says that the small delay, the time it takes you to write your 
thoughts in an e-mail (which is longer than the time it takes you to speak) can have 
positive effect on the quality of the conversation. So maybe if we make the delay a 
little more, like for example some technical barrier where you can write only once an 
hour or once a day, can make the quality even higher. For example from another 
field: the "Algorithmic trading" ("ALGO") which is like a pipe draining (actually 
stealing: These sophisticated players position super computer physically close to the 
stock market and this speed allows them to steal money from each simple player 
(like you via your pension which is invested in the stock market by some insurance 
company etc) that doesn't have this advantage) money from the stock market, doing 
many operations within a second, which have no value in real economy, could be 
stopped very easily if we limit the transactions you can make to just once every hour, 
or once every minute or even second. This way we will be left with mainly real 
(economically meaningful) signal. 


< someone else > 


Just because we're not at the same place doesn't mean that we aren't together ina 
social sense. It's like one very very large shared office. 


We even have our arguments and squabbles over the Internet in the same kind of 
way. 


< someone else > 


| mean this is a huge project. There's never been a software project that | know of 
that's been worked on by so many people from so many disperse places to put this 
all together. 


< someone else > 


The most innovative thing about the Linux community is not its source code, but the 
social machine that developed around the source code. 


< someone else > 


It has to go back to the person who started it. To the person who somehow used the 
next to create a community of people who all felt their contributions were being 
valued. And that ability to foster cooperation could very well be something that can 
only come from a person raised in a country like Finland. 


At this point there is a sort of reference (a picture of it appears on the screen) to an 
article by Andrew Leonard which is titled "Finland -- the open-source society" and 
subtitled "In the icy, cellphone-mad birthplace of Linux, networks rule. It's a matter of 
survival." which is very interesting and relevant, so | will give you here some parts of 
it with my thoughts. 


https://www.salon.com/2000/04/20/chapter_six_part_1/ 


Russian Tzar was the cause for the setting up of 800 different telephone companies 
(so that it will be hard to shut them down), so Finns know their networking (a nice 
example in the article with how they pass information through the author). 


The winter's cold and survival skills forced the Finns to cooperate, it was profitable to 
share information with each other, like a new way to store food etc, not like in other 
cultures where survival was military and techniques kept secret. Even in their 
legends there are no Vikings violence but instead folklore singers and witches, both 
heroes and villains got their power from information like computer code today. 


Another interesting remark in the article is the criticism that open source only 
optimizes what already exists, it doesn't generate anything knew. This is a drawback 
to the whole paradigm of the book if this is true. But | think that giving the free tools 


and allowing people to add functionality (because the structure is now open for 
expansion) make this criticism not true. And of course the skills that one gets from 
turning from a simple passive user into an active participant in the programming 
gives the courage and knowledge to be a developer in the future in another 
idea/program. 


Another thing that | learned was that Finland fought on the side of the Nazis in WWII 
which is pretty disgusting! 


Anyway another feature of Finns is that they don't like hierarchical divisions, from the 
times when they were under the aristocracy of the Swedish. And they consider 
themselves independent and individualistic like a lumberjack who gets his living off 
the woods without a boss telling him what to do. In Nokia they don't say "boss" they 
call it "the person you are reporting to". 


The article from year 2000 talks about Nokia at the peak of its heyday, when it was 
the biggest company in the world for mobile phones and smartphones. Of course in 
hindsight we all know what happened: countries in the Far East where Nokia 
produced cheaply the phones learned the knowledge and now they are the biggest 
names: Samsung, LG, HTC, Xiaomi, Huawei. Today Nokia is still selling them 
patents, but it's obviously not "the person you report to" anymore. 


So are these open standards prone for stealing and manipulating? Just like Linux is 
used in North Korea ("Red Star OS") and in China ("Kylin") helping to control the 
information stream with different browsers and search engines, and obviously spying 
backdoors for the government. This are things that I'm sure that the global 
community behind Linux isn't happy with, so isn't there a danger of the same thing in 
our area of mathematics? 


The answer on appplying the modified evaluation mechanisms (not rewarding just 
the last step etc), and even more importantly - what is our overarching goal in all of 
this. In 2006 two Chinese mathematicians tried to steal Grigori Perelman's work by 
claiming that they proved Poincaré conjecture. Thank God this didn't work and 
Perelman is rightfully considered the genius and they are considered thieves. But 
what if they succeeded in pulling this dirty trick? Well in Perelman's case he didn't 
want the money and the actual prize but let's assume hypothetically that he did want 
his hard earned money and the prize. If we go by the algorithm today the Chinese 
would win because they made the last step. Do you see why it's so important to 
calculate the achievement in a "tree" kind of way? When you look at a tree, you're 
not impressed most by the tiny leaves, you are impressed by the tree trunk (the main 
original idea) and the boughs (large branches coming directly from the trunk, like 


major developments of the main idea) and less by the twigs (small branches which 
are terminus and represent here "decorations" or fine tuning of the already existing 
ideas), and least of all by the last line which should be obvious to someone who is 
capable and already in possession of all the previous lines of the theory, like 
reaching the E=MC“2 at the end. 


By the way you can read a discussion of that famous bottom line here 
Dual origin of E=mc’2 by Jean-Paul Auffray 
https://arxiv.org/ftp/physics/papers/0608/0608289. pdf 


But more importantly, it can't happen in our case if we see our main goal as the 
mathematics itself. Like Feynman said in No Ordinary Genius: The Illustrated Richard 
Feynman (1994) : 


| don't like honors. ... I've already got the prize: the prize is the pleasure of finding the 
thing out, the kick in the discovery, the observation that other people use it. Those 
are the real things. 


So even in the worst case when we don't apply the "tree" credit system, and some 
guy comes along and steals all your much deserved credit, prize money, and glory: 
There is this moment of "seeing God" in the advancing of this extra step that no one 
did before you, and this | really think is a powerful incentive even by itself. If we can 
drive ourselves from the inside (finding out the truth, being curious for the sheer 
beauty of nature) instead of from the outside (people will think that i'm cool and girls 
would like me), then we can really achieve great things and max out our full human 
potential! 


One paragraph talks about Capitalism vs Socialism, and is simply wrong: 


Torvalds’ own parents were both members of the Finnish Communist Party. It's one 
of the amusing paradoxes of free software: Linus Torvalds, a paragon of pragmatism, 
currently working in the heart of Silicon Valley for a highly capitalized start-up that 
epitomizes the way business is done in the free market global economy, grew up in 
atmosphere drenched in socialist practice and rhetoric. 


| don't think it's a paradox at all - in fact it makes a lot of sense. As the movie 
mentions the free software (open source) and the free market (capitalism) are two 
opposite things. Someone who makes money from software cannot understand 
somebody who gives it away for free. The cooperative spirit of Communism (before 
the monster Stalin turned it into horrible dictatorship that has nothing to do with the 
original ideas) are very similar to what open source aims to do: "From each 


according to his ability, to each according to his needs" like the slogan popularized 
by Karl Marx. In open source the product is free so everyone is welcome to copy and 
use it, and it is expected that if you are able to improve or contribute in some way you 
will do it and share the fruits of your labor with the other members of the community. 
notice community sounds like communism and they are very similar in that basic goal 
that we just explained. 


| can understand the confusion that someone might hear free software and free 
market as both being free, but they are just the opposite. Free software is indeed 
freedom to take whatever product you want for free. Free market means the rich are 
free to rob the poor from their last penny. Besides "Free" market suffers in reality 
from so many Market failures especially monopolies and cartels (like Wal-mart who is 
a Monopsony); Assymetric information - where the buyer can't tell the quality and 
isn't willing to pay for good quality (for fear that he might be cheated) so after a while 
there are only low quality "lemons" to buy; Principal-Agent Problem: where an 
immoral employee will cause his company the loss of one million dollars if this action 
will benefit him personally the profit of one dollar; Externality: where a factory doesn't 
care if it pollutes the environment, because the local people pay with their health, not 
the factory's owner; Public good (Free-rider problem): for example if someone is a 
draft dodger (that didn't go to serve in the army like all his friends did) still the country 
can't deny this bad person from the protection that the army gives to all the citizens. 


In my country, Israel, there is a collective community called "Kibutz" where people 
live in a small village which is like a small-scale communist USSR. Today only small 
part of the "Kibutz"s survived because people are becoming selfish (After seeing "the 
good life" on television), but in the beginning they built the country and were very 
successful. | think we can copy some of the principals of the traditional "Kibutz" into 
our project. For example, at the early years the Kibutz was very prestigious so people 
had a lot of motivation, they were the cream of Israeli society. They formed the elite 
of society. | think for example it will be helpful if we can form such a project and for 
example research centers in academies around the world can offer positions to 
people who proved themselves in this public arena of research, even if they don't 
hold a fancy formal degree. 


Another example is that people are not becoming experts of one field in the Kibutz, 
during one week a person could work in planting trees, in the next he works with 
animals, and the next in the factory, and in the next in the laundry. Also, the Kibutz 
was more equal towards women, they took part in all kinds of works and also in the 
guarding the Kibutz with arms and commanding and managing. So maybe there 
could be some rotation in the work burden also in our project, this way people will 
also be aware of what are the problems which other people are stuck with and 
maybe they can "fertilize" each other with ideas for solutions. 


About the equality issue, it's very important that women and girls are accepted as 
equal and the same goes for any gender for example gay people. If anyone 
discriminates against them on purpose, even if he's the best professionally, he's 
kicked out of the project. 


Okay now back to the movie (The Code: Story of Linux documentary) : 


Next significant thing is the way Linus presented his "mission": 


Hello everybody out there using MINIX. I'm doing a free operating system. Just a 
hobby. Won't be big and professional like "GNU" for 386 and 486 AT clones. This 
has been brewing since April and is starting to get ready. I'd like any feedback on 
things like or dislike in MINIX - as my OS resembles it somewhat. Any suggestions 
are welcome - but | won't promise I'll actually implement them. 
torvalds@kruuna.helsinki.fi 


What are the ingredients of this magic formula that swept so many people to help 
Linus achieve this great success? 


First of all, there is no pressure. | once read in a book (about looking for a job while 
you're unemployed) that if you ask people for a favor they tend to refuse, but if you 
ask them for advice they tend to cooperate. It doesn't cost them anything and it 
makes them feel important so they are more open and willing to help. So here Linus 
applies this tactic (when | say tactic maybe it's just inadvertently but anyway it 
worked!). 


Second of all there is no responsibility. If | ask you for your advice and | tell you 
beforehand that I'm counting on you very much and whatever you say, think it over 
hard, because this will determine my future - then it might stress you out. Here Linus 
is saying it's another input, valuable, but not critical in any way. Again, if you really 
need help from people, they don't want to help so much, if they see you already have 
help from others and it's just "nice to have" then they are more willing to help. 


Third of all, Linus plays down how big the project is. He says it won't be something as 
big and professional as GNU. GNU itself was the heart of the free software 
foundation so it's also been done by volunteers. Since back then GNU didn't have a 
kernel (which is the heart of the operating system) it's unlikely that Linus didn't know 
that the Kernel he's making could be used to make GNU/Linux which today we call 
simply Linux. It's more likely that he played down the importance of this, either in 
case the project doesn't succeed, or that if it sounds too big and complicated it will 
deter people who are good but don't have enough self confidence from participating 
because they'll worry they're not good enough, or maybe because he was just 
humble in his nature. In any case, again, it worked. 


Fourth of all, he based it on MINIX which is like UNIX. MINIX is very well explained in 
a book by its creator Andrew S. Tanenbaum, in fact MINIX was created as an 
educational way of demonstrating the principals that were taught in Tanenbaum's 
book. It was very cheap so everybody could get a copy if they wanted. So Linus has 
a very concrete and well explained basis from which to begin his project. He's not 
inventing something completely new, he's improving something that already exists, 
which is a project that is easier to do and even more so in a group where you need to 
split the big task into smaller tasks. They already have a "skelaton" and now you 
make the hand, you make the leg, etc. Also people don't like things that are new and 
strange to them, here it's something familiar (to this well defined group of people). 


Fifth of all, which is a point that | remember discussed in "The Cathedral and The 
Bazaar" book, the project is in the middle, so people feel they can influence, and later 
take credit on what they did, and on the other hand, there's already something to sink 
your teeth into, you're not required to start from scratch, Linus has been working on 
this since April and it's already halfway ready. 


Someone says: "Without internet Linux development would have been like chess by 
mail". 


That same someone (Ari Lemmke) changed the name from Freax (which means free 
+ freak + x for Unix) to Linux, without consulting Linus, and the name stuck! 


Much more important and surprising: If | understood the movie properly (around 
13:39 minutes into the film) in the beginning Linus didn't want to release Linux for 
free, until Ari Lemmke (?) persuaded him to do so! 


"At first Linus didn't want to release Linux for free. He was thinking hard about what 
kind of copyright he would use. | persuaded him to release it under the GNU 
copyright." 


"Linux would not exist if he tried to make profit out of it. Nobody would have bought it. 
It would have been a dead end." 


Of course, this in our project's case means we too should be very careful not to make 
profit of it. There might be a need for some funding and sponsorship and paid 
workers but in general people mustn't feel like they are contributing their efforts so 
that someone will make profit out of it, because no one will want to contribute if it's 
like that. 


Theodore Yue Tak Ts'o (Ted Ts'o) 


Around minute 17:40 into the movie, there's a person describing how in July 1991 he 
turned his his personal workstation in MIT into a mirror archive for downloading 
Linux, because at that time it was slow to download from Finland. He thought "Well, 
we need to do somthing about this", and that was the first Linux FTP site in the USA. 


Dave Miller 


Another person in about minute 18:36 tells how he the first time he got Linux was 
when he downloaded onto floppy disks and went on to install it on one of the 
machines in Penn State University computer lab, and because of that he was kicked 
out of the computer lab that day. "that was my first experience with Linux" they 
remember the time vividly almost like their first sex. 


Both of them when they tell their story they are still excited, both because it was a 
little forbidden at the time, they didn't ask permission, and used the university's 
resources, so it was somewhat subversive and clandestine like an underground 
movement. There are the people "at the know" and if you are one of them you are 
part of the taskforce and you feel cool about it. Also maybe they realized how big this 
would become, but | doubt that. It was just cool. So if we could turn our project into 
being cool and "sexy" and to have an "underground" feeling, then we are on the right 
track. 


This is the point in time where Linus says that very early in 1992 he suddenly didn't 
know everybody anymore, because it became from his and a few friends to hundreds 
of people that he didn't know where they are and what they're doing, and that was a 
big step. 


So | think in our project we need some guidelines so that people can improvise but 
still will be able to work toward a common goal because once there are a lot of 
people no one can manage this kind of project. 


The kid "says": 


The development process of Linux is odd. It's not a hierarchy, but everyone is free to 
suggest changes to the code. There's one person who leads, makes the big 
decisions, and chooses the best ideas: Linus - "the benevolent dictator". 


Ted Ts'o: 


Everyone knew that someone had to be the head of this work group. and Linus was 
the natural head, given that he did the original core Linux kernel and Linus was 


someone who was a very, very good leader. He's someone who's actually quite 
humble. You know, he doesn't try to take credit for something he doesn't do. 


Linus: 


You want to have hundreds, thousands of people working on the kernel at the same 
time. But you don't want all these people stepping on each other's toes all the time, 
because that way you'll just get most of the time will be spent on just resolving 
conflicts between people and you just have flame wars all the time. | used to think 
that there was this hierarchy where | was at the top and they were my lieutenants - 
and | don't think it's that way anymore. It's more like a web of trust where | have 
people | trust, and they have people they trust. 


Honestly this sounds to me like more of a semantic difference, like instead of "who's 
your boss" they said "who do you report to". But | guess to the feeling of people in 
the project, the rethoric difference does matter, because it sounds more equal. 


As for who should be this "benevolent dictator" obviously in the beginning it's me 
because | start the project, but unfortunately | don't have the two main qualities that 
the leader in my project needs: the leader should be good with the technical stuff (to 
choose the best ideas) and more importantly he needs to be good with people (to 
motivate them) and | suck at both. So as soon as possible, | will try to find someone 
with these skills to take my place. 


Eric Steven Raymond (ESR) 


Well there are lots of things that motivate developers. There's artistic pride, the 
satisfaction you get from doing good craftsman like work. There's the idealist feeling 
of being part of something larger and more important than you are. There's a desire 
to help the world and see that solutions happen. In the absence of monetary rewards 
most people, most of the time, are playing for a kind of reputation reward among their 
peers. 


Okay so in our case | quantify the "grades" for these rewards (in our project) as: 


artistic pride / craft work: 10/10 when you think of a new idea you get elation. 


being part of something big: 10/10 honestly | can't think of something bigger. 


desire to actually help world: 10/10 for example the problems in medicine or energy. 


reputation showing off to peers: 5/10 it's hard to quantify what is a good idea, unlike 
code that is easy to judge and compare. 


| admit this is a problematic issue because people do like to impress their peers, and 
a simple stupid solution that's easy to explain can easily outshine (at first) a subtle 
sophisticated solution that's hard to explain. That's why we need to keep all solutions 
and "thicken" the reward for the ones that eventually enable us to proceed to the next 
step, just like an organic plant in nature (imagine a Vine) which tries out in a few 
directions, and if one branch succeeded to climb then it directs more resources (in 
the plant - water and nutrients; in our project the reputation and credit) to that branch, 
so that branch gradually becomes thicker. So the credit cannot come in real time only 
after some reasonable delay when we know if something came out of it. 


Kid "talking": 


One strength of the development world is that practically every software author can 
be contacted directly by email. 


Ted Ts'o: 


To be fair, it's very easy to say: "if we were in charge we wouldn't do these things". 
But then again we don't get all these email messages saying: "Please, let me add 
this new feature!" So | don't know what | would actually do if | were really in charge. 


Kid: 


Dave Miller is a maintainer who reviews changes that developers want to make in the 
kernel. He is like a funnel between the contributors and "the king" Linus. 


Dave Miller speaking: 


The way that we work is... You can talk all day about a great idea, or a solution to a 
problem, or something that you think is an interesting feature for Linux to have but 
you gotta show us, show me, something concrete. Show me a piece of code that 
does that. Something that's tangible that | can test myself so | can try it out and | can 
think about what it is. Instead of just talking abstractly about a topic all day. 


This is of course the opposite of what we want in our project. We don't want to 
streamline and narrow down on just one practical solution and throwing the others. 
Because maybe the one that looks practical at first turns out to be a dead end? And 
on the other hand, maybe one that seemed cumbersome at first turns out to be the 
key to the next step? So we absolutely can't have any of this "funnel" or "concrete" or 
"tangible". We need to be like Hinduism when anything goes at the same time, 
people believe in this and that and a thousand other theories and they are all 
respecting each other, because we simply don't know if this solution that looks great 
now, will not get stuck a few steps along the road, we don't know who the real "God" 
is. God might be in every grass blade. 


Richard Matthew Stallman (RMS) says: 


There is a similarity between the folk process where a poem or a song or a story can 
get refined and reshaped by one teller or singer after another and the way free 
software gets improved. 


What I'm taking from this is that we should treat the process of raising theories in 
physics and science in general as a flexible art form that simple people can take part 
in. Sure, my story will not be with so much genius and knowledge as Leonard 
Susskind inventing a story. But each of us needs to feel free enough to add a part to 
the story or start a new story, because if it will remain fixed like the holy bible then it's 
not flexible to new findings and new thoughts, and people cannot contribute their 
diversity. 


The film shows a conflict between "free software" and "open source". This was new 
to me, because | thought it was the same thing. 


Richard Matthew Stallman (RMS) represents the "free software" which is the 
practical benefits ("open source") plus in addition all the ideology of principle, 
freedom, ethics, making a good society to live in. 


Eric Steven Raymond (ESR) represents the "open source" which is the practical side 
without the "politics" and he says that thr rethoric and tactics that were used by 
Richard Stallman hadn't worked, and that it probably damaged the "open source". 


Eric Steven Raymond (ESR) says that this kind of language (Richard Stallman's) is 
implicitly threatning to capitalists. If you tell them to use open source for your 
business because "sharing is good and hoarding is evil" that doesn't work, as 
communication it fails. 


Richard Matthew Stallman (RMS) says he doesn't want to abolish business, he also 
does business himself, but he says that business should not dominate all of life. The 
rules of society should not be chosen primarily to please business. 


Eric Steven Raymond (ESR) says that in 1998 most of the community started saying 
"open source" instead of "free software" in 6 weeks flat, and he thinks this is more 
effective. He says that overnight the attitude of the trade press and the investor 
community turned around 180 degrees. Before they sneered dismissively at "free 
software" with the "sandal-wearing freaks with long hair", but after, they were praising 
the wonders of "open source" and peer-review. Eric Raymond says this is really 
funny because it was still the same software and mostly the same people. 


As for myself, as you can imagine, I'm 100% with Richard Matthew Stallman (RMS), 
but this process of the bad people taking and using what the good people produced 
and then throwing away the good people is so universal, that we can't be surprised 
anymore. 


Take for example Nikola Tesla inventor of all the 20th century technology: radio, 
remote control, producing electricity and distributing to far away distance (like your 
home), the electric motor, and even things we haven't reached yet like wireless 
power. 


Other examples are Tim Berners-Lee who invented the World Wide Web; Laszlo Biro 
inventor of the ballpoint pen; Christopher Cockerell inventor of the hovercraft; 
Douglas Engelbart inventor of the computer mouse; John Walker inventor of 
matches. You can add many artists such as Vincent van Gogh, Franz Schubert (Ave 
Maria), William Blake (The Ancient of Days, Tiger/fearful symmetry), Johannes 
Vermeer (Girl With a Pearl Earring), Herman Melville (Moby-Dick), Oscar Wilde, and 
Edgar Allan Poe. 


In science for example noble prizes that should have been given to women and 
never were include: Emmy Noether (link between symmetries and conservation 
laws), Lise Meitner (splitting the atom), Annie Jump Cannon (stars classification), 
Chien-Shiung Wu (no conservation of parity), Jocelyn Bell Burnell (pulsars), Vera 
Rubin (dark matter), Rosalind Franklin (DNA), Esther Lederberg (bacterial 
conjugation ("sex")), Mary-Claire King (breast cancer gene), Joan A. Steitz (RNA 
Splicing), Mildred Dresselhaus (queen of carbon science), Fabiola Gianotti (Higgs 
boson). 


So you understand that most people are shitty and if you come to them with a good 
idea they would steal it without giving you any credit. So what happened to Richard 
Matthew Stallman (RMS) is very annoying but unfortunately that's the way the world 
works. We need to prepare ourselves mentally not to be frustrated, that if we do hit a 


Noble Prize worthy idea, someone would steal it. But | think the good of humanity is 
also an incentive, and we could take comfort in that. Plus hopefully someone ina 
future book like this would mention us ;-) 


Eric Steven Raymond (ESR) isn't a bad man, but he's allowing the bad people to 
flourish and keep being bad. Here's an allegory: In a school classroom there are 
smart nerds who work hard on their studies at home and produce homework. In the 
same class there are also the "cool" athletes who don't produce anything they just 
copy the nerds' homework and pretend it's their own. This way the bullies laugh all 
the way to the presidency like Donald Trump. Now suppose the nerds would unite 
and refuse to the bullies taking their homework (in our situation the smart developer's 
community would refuse that greedy business people would get rich on the expanse 
of the developers’ hard work). Then the bullies will be expelled from school, or will be 
forced to start working hard themselves and do their own homework. This way they 
will become productive members of society and they will appreciate the nerds' 
abilities and the nerds will rule society and society will be better and run more equally 
and responsibly. 


But instead, Eric Steven Raymond (ESR) is a traitor nerd. He doesn't care about 
equality for the nerds, he's ok with the bullies copying his homework if they throw in a 
good word like "great work" but later they still laugh at him and get the prettiest girls. 
They didn't take it by force (like the bullies tycoons Bill Gates and Steve Jobs who 
stole the work of Xerox PARC like the GUI without giving them anything in return), 
but they get it in a nicer way. It's like the prom queen would flutter her eyelashes at 
one of the nerds and give him the false impression that she likes him, just because 
she wants his homework. Of course one traitor nerd like this breaks the whole 
"rebellion of the nerds" things, because she will give that homework to all the bullies. 
And so for a flitting moment of popularity, traitor nerds like Eric Raymond keep 
society backwards. 


Now the film displays nice headlines from the newspapers: 


"Robin Hood of the nerds" 


"Martin Luther, meet Linus Torvalds" 


Of course this means that Microsoft and Macintosh are robbing the public with very 
high prices on a CD that costs peanuts to produce (after the initial writing of their 
operating systems) so they get very rich. And Linus redistributes the power and 
money to the public like Robin Hood stole from the rich and gave to the poor, and like 
Martin Luther bypassed the middle-men of the catholic church like the pope which 
became more powerful than kings. 


The film explains that companies that want to make money out of Linux have to do it 
by selling the hardware or support, that go with it, you can't sell Linux itself for money 
because then it loses its charm. 


Eric Steven Raymond (ESR): 


The real value in most software products is active maintainence down the line - the 
continuing support relationship between the vendor and you. And that's what gives 
software fundamentally the characteristics of a service industry rather than a 
manufacturing industry. 


Then the film explains how Microsoft works - closed source and making money, and 
how they don't want to change. 


There's a headline: "Microsoft's Balmer Claims Linux is Communism". 


| think it's only in America that people have such hatred towards people sharing 
something for free. It's so ingrained into American culture that you have make profit 
all the time, that they forget that originally the profit was a way to get the product (or a 
better product), and here you get a better product for free! 


Linus' father says: 


It's no secret that | was a left wing radical in the late 1960's Students' UN 
organization was behind most demonstrations. 


Linus keeps a very strict distance from politics. | think he suffered slightly in his 
earliest childhood, as his father was so active politically. 


Linus is scared of saying what he thinks. He finally is willing to say that he's a 
socialist. 


Linus' father describes Linus as a pragmatist, who want to work with concrete stuff, 
and not let the steam go through his ears like he (the father) used to do in the 1960's. 


At some point Linus says: 


| want to avoid the politics of Linux. | want to be somebody that everybody agrees is 
a nice guy and he doesn't bite. 


Needless to say, this is 180 degrees opposite to me and | was very disappointed in 
that statement. | think that like in Spiderman "with great power comes great 
responsibility", and | know Linus can't force anyone to do something, his power is just 
declarative, but a lot of people at least at that point of time listened to what he had to 
say, and he should have tried to declare something along the lines of "the world is 
too capitalist and we need more free and altruistic projects like Linux" instead trying 
to be nice to everybody. 


Anyway, after that there's a part about China but since the film is from 2001 it's very 
naive, | guess back then people in the west weren't aware the "Great Firewall of 
China" although China started making it in 1998 but it took 10 years to finish. Today 
China is a full-blown digital dictatorship and the worst part is that people cooperate 
with the "Social Credit System" of their own free will. The whole country is like "Big 
Brother" from "Nineteen Eighty-Four" by George Orwell. What's even more terrible is 
that I'm sure it's not unique to the Chinese and this digital dictatorship will be adopted 
throughout the world! 


So when the Chinese person back then says open source is like the spirit of science, 
it's free and unrestricted access to information: "nothing should be hidden - that's my 
first impression of Linux"; And you think what the Chinese government is doing with 
its operating systems today, which could be described as: "There's nowhere to hide"; 
It's just ironic. 


Intermitently there's this guy in red shirt who's so happy about transfer of wealth from 
the "first world" (USA) to the "third world" (China); These days when China clearly 
takes over the world economically, | found myself wanting to tell him: "Stop worrying 
about the Chinese and start worrying about your fellow americans". 


Kid "talking": 


Open source projects have been compared to the way science is created. Science in 
itself doesn't make money. The wealth comes as the result of applications. For the 
open source hackers developing Linux has traditionally been a science like voluntary 
project. A hobby. 


after a few minutes during which we see what happened after the IPO (some people 
in the Linux community including Linus got rich): 


As for bigger ideals, it could be one of the greatest missed opportunities of our times 
if free software liberated nothing but code. 


The End. 


Chapter 7 — Turbulence explanations: Galton Board and "Strul" 
symbol 


These theoretical discoveries by me are displayed here as a concrete example of how the 
general public (me) can come up with great ideas. 


The two inventions by me that | will detail here are both possible ways to explain Turbulence 
which Richard Feynman called "the most important unsolved problem in classical physics". 


Galton Turbulence 


This idea came to me when | built a wooden Galton-Board ("Bean Machine"), which is is a 
device invented by Sir Francis Galton used to explain the normal distribution. 


The main question in turbulence (for example in water flowing in a canal) is why smooth 
current (laminar flow) is starting to have eddies/whirlpools/swirls (turbulent flow). 


Here | will explain the mechanism of how this happens, based on the model of the Galton 
Board. 


A hard question for God 


According to an apocryphal story, Werner Heisenberg was asked what he would ask God, 
given the opportunity. His reply was: 


"When | meet God, | am going to ask him two questions: Why relativity? And why 
turbulence? | really believe he will have an answer for the first." 


A similar witticism has been attributed to Horace Lamb (who had published a noted text 
book on Hydrodynamics)— 


his choice being quantum electrodynamics (instead of relativity) and turbulence. 


Lamb was quoted as saying in a speech to the British Association for the Advancement of 
Science: 


"lam an old man now, and when | die and go to heaven there are two matters on which | 
hope for enlightenment. 


One is quantum electrodynamics, and the other is the turbulent motion of fluids. And about 
the former | am rather optimistic." For a cool very interesting and easy to follow 
introduction to turbulence - watch this short video clip by 3Blue1Brown 


https://www.youtube.com/watch?v= UoTTqg651dE 


Computer Simulation 


https://www.youtube.com/watch?v=3m4bxse2JEQ 


Galtonboard / Galtonbrett Simulation (or Bean machine or quincunx or Galton box) 
by 


3D-PHASE 


My idea is based on the 2 minutes long simulation in this video: 
Galtonboard / Galtonbrett Simulation (or Bean machine or quincunx or Galton box) by 
petabyte99 We will focus on how the large balls behave and how the small balls behave. 


Large balls - laminar flow 
Most of the particles continue to flow straight down the stream, just like most of the large 
balls fall to the middle sections of the model. 


Small balls - turbulent flow 
(I'm quoting the explanation from a comment on that video by Mr. David Bulger) : 


Watching the small balls fall, you can see that they tend to gather momentum and run in 
diagonal paths to the left or right — 


that is, they don't change direction much. 

This illustrates the importance of the independence assumption in the central limit theorem: 
if the individual random variables are not independent, then their sum may not tend toa 
normal distribution. 

In the model this means they go more and more to the side until they hit a wall, 

but in real flow they go more and more to the side which creates a swirl or eddy. 


In a real flow this happens in 3-D. 


The pegs (the static "pins") are the slower particles, the balls are the faster particles. 
In a real flow the "large" and small" is some other parameter, which still needs to be found, 
that "triggers" turbulent behavior. 


Maybe some critical threshold ratio like distance between "pegs" to speed of "balls"? 


By the way, | built at home a Galton board out of a wooden board and metal ball bearings 
and this effect also happens in reality: 


Small balls sometimes go fast to the side and "ignore" the middle. 


My second idea for turbulence (You can see my third idea in my book "Destiny in Time") : 


Calculating turbulence with the same idea that is used in complex numbers (for example 
calculating electronics). No one knows what V—1 is, so we just name it i and solve in 
techniques that are more powerful (like Fourier transform) and at the end come back to 
normal numbers because all the i cancel out and we are left with a normal answer. 


At the same way we should make a basic magic number like this — | suggest naming it "Strul" 
after me, and notating it with an S with spirals on both its ends — that will symbolize the 
uncalculatable most basic "unit" of the turbulence. And then constructing equations of 
bigger eddies with "Struls"! At the end the struls cancel themselves out in the equations, and 
you're left normal numerical result as your answer. 


Epilogue to the twin books 


On a lighter note, allow me to borrow a few metaphors from my favorite 
science fiction book: Dune by Frank Herbert. 


In Dune’s universe, the “Bene Gesserit” are trying to breed the “Kwisatz 
Haderach’”. This comes from the Talmud (ancient Jewish books) term: "kfitzat 
ha derech". In modern Hebrew “kfitza” means jump. “derech” means way. So 
together it is jump of the way, like a shortcut. But the original translation in 
ancient Hebrew is much cooler: “kfitza” meant "closing, clenching (to clench 
one's fists), tightening." According to this interpretation, the traveler does not 
leap, but his path undergoes a topological change that brings both ends 
closer together. I’m pretty sure THAT is what Frank Herbert meant also, 
because this is what the guild navigators do in folding space, travelling without 
moving! 


So back to our case at hand, the topological change can be understood as 
either in the baby’s mind — connecting the right neurons to make his or her 
brain understand the new profound truth; or it can be understood as finding 
shortcuts in the solving process itself like Ramanujan was able to jump many 
steps in his head, and shorten them like telescopic section of a folding 
umbrella. 


In Dune, the Kwisatz Haderach can see into both kind of memories, the 
female and the male. That means more or less that he can combine the 
intuition and prescient of the female with the calculating dry logic and in this 
way, he is able to know the future exactly. 


In our case, we can see it in real life in the two halves (hemispheres) of the 
brain, here are a few examples (although oversimplified from pop 


psychology): 


Left side of the brain (male side): analytical thought, detail-oriented 
perception, ordered sequencing, rational thought, good with math and 
science, logic 


Right side of the brain (female side): intuitive thought, holistic perception, 
random sequencing, emotional thought, good with writing and art, imagination 


So how cool it would be if can make them work more closely together and 
reach our full potential? The nerve tract that connects between them is called 
“Corpus Callosum’. By the way it’s bigger in females! Unfortunately, we can’t 
make it bigger except maybe playing an instrument and practicing writing with 
our left hand, because musicians and left-handed people also have bigger 
“Corpus Callosum”. But what we CAN do is work together with one another, 
and incorporate much more girls and women into mathematics and physics 
because in a way they have better brains! 


My hope is that with the teachings of these two books, humanity will be able 
to find the "superhuman" "messiah"(s) for each one of these problems. This 
parallels to the right background and the right upbringing allowing Paul to 
become the ruler of the known universe in Dune. 


In each case, he or she will be born with the right "hardware" (brain genetic 
structure) which parallels to the blood lines of the "Kwisatz Haderach" bred by 
the Bene Gesserit in Dune; 


In our case this is achieved by trying as many "blood lines" as possible - all 
the able children, meaning 90% of the population will follow this path, making 
it the rule, rather than the exception. 


In each case, he or she will be raised from infancy with the right "firmware" 
(brain circuitry taught so early on, that they're second nature) which parallels 
to the early mentat training in the Dune; 


As they grow, he or she will be able to read textbooks and solve exercises 
and develop the right "software" for dealing with such challenges, which 
parallels to the teachings of Lady Jessica and being schooled in weapon use 
by Gurney and Duncan in Dune. 


Those with the right inclination will go on to study higher mathematics, find a 
worthy problem, and dedicate a few years of their lives to solving it; which 
parallels to surviving "the water of life" and all that followed in Dune. 


